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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve various problems in a 
manufacturing process following the reduction of spacing, i.e., a 
distance between a magnetic head and a recording layer. 
SOLUTION: One of plural vacuum chambers on an endless 
carrier path 1 is a magnetic film forming chamber 14 for forming 
a magnetic film for a recording layer, one of plural vacuum 
chambers on another endless carrier path 2 is a lubricant layer 
forming chamber 25, and a substrate 9 after the formation of a 
magnetic film is conveyed through a vacuum chamber 31 on a 
third carrier path 3 to the lubricant layer forming chamber 25 
without being exposed to atmosphere. During the conveyance of 
the substrate 9 from the magnetic film forming chamber 14 to 
the lubricant layer forming chamber 25, the substrate 9 is 
provided with a protective film formed by a protective film 
forming chamber 1 5, subjected to cleaning by plasma ashing in a 
first cleaning chamber 22, subjected to cleaning by a gas flow in 
a second cleaning chamber 23, and then subjected to burnishing 
in vacuum in a burnishing chamber 24. After the formation of a 
lubricant layer, the substrate 9 is conveyed to a post- 
processing chamber 26, and post-processing for acjjusting the adhesion and lubrication of the lubricant 
film is carried out in vacuum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording disk manufacture approach characterized by including the actuation 
conveyed between the magnetic film creation chamber which creates the magnetic film for recording layers 
in the front face of a substrate, and the lubricating layer formation chamber which forms a lubricating layer 
on the surface of a substrate after magnetic film creation, without exposing a substrate to atmospheric air. 
[Claim 2] The magnetic-recording disk manufacture approach characterized by including the cleaning 
process which is the magnetic-recording disk manufacture approach containing the magnetic film creation 
process which creates the magnetic film for recording layers in the front face of a substrate, and the 
lubricating layer formation process which forms a lubricating layer on the surface of a substrate after a 
magnetic film creation process, is after a magnetic film creation process, and cleans the front face of a 
substrate in a vacuum before a lubricating layer formation process. 

[Claim 3] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
which carries out the description of being the process which the plasma of oxygen gas is formed in the space 
which overlooks the front face of a substrate, and the affix of the front face of a substrate is oxidized to 
volatile oxide according to an operation of the oxygen ion generated in the plasma, or oxygen active species, 
and is removed 

[Claim 4] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
which carries out the description of being the process removed with the laser luminous energy which 
irradiated laser light on the surface of the substrate, and has irradiated the dirt matter which adhered on the 
surface of the substrate. 

[Claim 5] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
characterized by being the process which blows away compulsorily the dirt matter which injected gas on the 
surface of the substrate, and adhered on the surface of the substrate according to a gas stream. 
[Claim 6] claim 2 characterized by not exposing a substrate to atmospheric air from said cleaning process 
before said lubricating layer formation process thru/or 5 — the magnetic-recording disk manufacture 
approach given in either. 

[Claim 7] The magnetic-recording disk manufacture approach which carries out the description of 
performing in a vacuum the varnishing process which is the magnetic-recording disk manufacture approach 
including the magnetic film creation process which creates the magnetic film for recording layers in the 
front face of a substrate, and removes the projection of the front face of a substrate after a magnetic film 
creation process. 

[Claim 8] The magnetic-recording disk manufacture approach according to claim 7 which is an approach 
containing the lubricating layer formation process which forms a lubricating layer on the surface of a 
substrate after said magnetic film creation process, and is characterized by not exposing a substrate to 
atmospheric air between the processes from said varnishing process to lubricating layer formation. 
[Claim 9] Said varnishing is the magnetic-recording disk manufacture approach according to claim 7 or 8 
characterized by using it for varnishing after being carried out by rubbing a varnishing tape on the surface of 
a substrate and cleaning this varnishing tape in a vacuum. 

[Claim 10] It is the magnetic-recording disk manufacture approach containing the magnetic film creation 
process which creates the magnetic film for recording layers in the front face of a substrate, and the 
lubricating layer formation process which forms a lubricating layer on the surface of a substrate after a 
magnetic film creation process. It is the approach of performing said lubricating layer formation process 
simultaneously with varnishing which removes the projection of the front face of a substrate after said 
magnetic film creation process. Said varnishing It is what is performed by rubbing a varnishing tape on the 
surface of a substrate. Formation of said lubricating layer The magnetic-recording disk manufacture 
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approach characterized by being what performed when it applies lubricant to a varnishing tape, and a 
varnishing tape applies lubricant on the surface of a substrate, in case the front face of a substrate is rubbed. 
[Claim 1 1] The magnetic-recording disk manufacture approach according to claim 10 characterized by 
cleaning the front face of said varnishing tape in a vacuum in advance of said varnishing. 
[Claim 12] The magnetic-recording disk manufacture approach according to claim 10 or 1 1 characterized by 
applying said lubricant, without melting to a solvent. 

[Claim 13] Formation of said varnishing and said lubricating layer is the magnetic-recording disk 
manufacture approach according to claim 10, 1 1, or 12 characterized by being what performed in a vacuum. 
[Claim 14] The magnetic-recording disk manufacture approach which is the magnetic-recording disk 
manufacture approach including the magnetic film creation process which creates the magnetic film for 
recording layers in the front face of a substrate, and the process which forms a lubricating layer on the 
surface of a substrate after a magnetic film creation process, and is characterized by to perform in a vacuum 
the tail end process which heats a lubricating layer, or carries out an optical exposure at a lubricating layer, 
and adjusts the adhesion over the substrate of a lubricating layer, and the lubricity of a lubricating layer after 
said lubricating layer formation process. 

[Claim 15] The magnetic-recording disk manufacture approach according to claim 14 characterized by not 
exposing a substrate to atmospheric air from said lubricating layer formation process before said tail end 
process. 

[Claim 16] The magnetic-recording disk manufacturing installation characterized by preparing the 
conveyance system which is the magnetic-recording disk manufacturing installation equipped with the 
magnetic film creation chamber which creates the magnetic film for recording layers in the front face of a 
substrate, and the lubricating layer formation chamber which forms a lubricating layer on the surface of a 
substrate in a vacuum after magnetic film creation, and is conveyed, without exposing a substrate to 
atmospheric air from a magnetic film creation chamber to a lubricating layer formation chamber. 
[Claim 17] The magnetic-recording disk manufacturing installation characterized by having the cleaning 
chamber which is the magnetic-recording disk manufacturing installation equipped with the magnetic film 
creation chamber which creates the magnetic film for recording layers in the front face of a substrate, and 
the lubricating layer formation chamber which forms a lubricating layer on the surface of a substrate after 
magnetic film creation, is after magnetic film creation, and cleans the front face of a substrate in a vacuum 
before lubricating layer formation. 

[Claim 18] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to 
claim 17 which carries out the description of being the chamber which the plasma of oxygen gas is formed 
in the space which overlooks the front face of a substrate, and the affix of the front face of a substrate is 
oxidized to volatile oxide according to an operation of the oxygen ion generated in the plasma, or oxygen 
active species, and is removed. 

[Claim 19] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to 
claim 17 which carries out the description of being the chamber removed with the laser luminous energy 
which irradiated laser light on the surface of the substrate, and has irradiated the dirt matter which adhered 
on the surface of the substrate. 

[Claim 20] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to 
claim 17 characterized by being the chamber which blows away compulsorily the dirt matter which injected 
gas on the surface of the substrate, and adhered on the surface of the substrate according to a gas stream. 
[Claim 21] claim 17 characterized by having the conveyance system conveyed without exposing a substrate 
to said lubricating layer formation chamber from said cleaning chamber at atmospheric air thru/or 20 - a 
magnetic-recording disk manufacturing installation given in either. 

[Claim 22] The magnetic film creation chamber which creates the magnetic film for recording layers in the 
front face of a substrate, It is the magnetic-recording disk manufacturing installation equipped with the 
protective coat creation chamber which creates a protective coat on the magnetic film. A protective coat 
creation chamber The magnetic-recording disk manufacturing installation characterized by having the 
plasma means forming which the plasma of oxygen gas is formed in the space which overlooks the front 
face of a substrate, and the dirt matter of the front face of a substrate is oxidized to volatile oxide according 
to an operation of the oxygen ion generated in the plasma, or oxygen active species, and is removed. 
[Claim 23] The magnetic-recording disk manufacturing installation characterized by preparing the 
varnishing chamber which is the magnetic-recording disk manufacturing installation which equipped the 
front face of a substrate with the magnetic film creation chamber which creates the magnetic film for 
recording layers, and performs in a vacuum varnishing which removes the projection of the front face of a 
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substrate after magnetic film creation. 

[Claim 24] The magnetic-recording disk manufacturing installation according to claim 23 characterized by 
having the conveyance system conveyed without preparing the lubricating layer formation chamber which 
forms a lubricating layer on the surface of a substrate after said varnishing, and exposing a substrate to a 
lubricating layer formation chamber from said varnishing chamber at atmospheric air. 
[Claim 25] Said varnishing chamber is a magnetic-recording disk manufacturing installation according to 
claim 23 or 24 characterized by establishing a cleaning means to perform varnishing and to clean the front 
face of a varnishing tape in a vacuum in advance of varnishing by rubbing a varnishing tape on the surface 
of a substrate. 

[Claim 26] The ****** disk manufacturing installation characterized by having the lubricating layer 
[ varnishing-cum-] formation chamber which is the magnetic-recording disk manufacturing installation 
which equipped the front face of a substrate with the magnetic film creation chamber which creates the 
magnetic film for recording layers, and forms a lubricating layer on the surface of a substrate while 
removing the projection of the front face of a substrate after magnetic film creation. 
[Claim 27] Said lubricating layer [ varnishing-cum-] formation chamber is a magnetic-recording disk 
manufacturing installation according to claim 26 to which a varnishing tape is characterized by having the 
lubricant applicator to which lubricant is applied on the surface of a substrate in case the front face of a 
substrate is rubbed by applying lubricant to a varnishing tape for the varnishing tape from which a 
projection is removed by being rubbed on the surface of a substrate, and lubricant. 
[Claim 28] The magnetic-recording disk manufacturing installation according to claim 27 characterized by 
establishing a cleaning means to clean the front face of said varnishing tape in a vacuum in advance of said 
varnishing. 

[Claim 29] Said lubricant applicator is a magnetic-recording disk manufacturing installation according to 
claim 27 or 28 characterized by being what applied without melting lubricant to a solvent. 
[Claim 30] Said lubricating layer [ varnishing-cum-] formation chamber is a magnetic-recording disk 
manufacturing installation according to claim 27, 28, or 29 characterized by being what performs said 
varnishing and said lubricating layer formation in a vacuum. 

[Claim 31] The magnetic-recording disk manufacturing installation which is the ****** disk manufacturing 
installation equipped with the magnetic film creation chamber which creates the magnetic film for recording 
layers in the front face of a substrate, and the lubricating layer formation chamber which forms a lubricating 
layer on the surface of a substrate after magnetic film creation, and is characterized by to be prepared the 
after-treatment chamber which performs in a vacuum after treatment which heats a lubricating layer after the 
process which forms said lubricating layer, or carries out an optical exposure at a lubricating layer, and 
adjusts the adhesion over the substrate of a lubricating layer, and the lubricity of a lubricating layer. 
[Claim 32] The magnetic-recording disk manufacturing installation according to claim 31 characterized by 
preparing the conveyance system conveyed without exposing a substrate to said after-treatment chamber 
from said lubricating layer formation chamber at atmospheric air. 

[Claim 33] It is the inline-type substrate processor which connected two or more vacuum chambers along 
the conveyance way. The multi-statement of the non-termination-like conveyance way is carried out, and 
two or more vacuum chambers are connected along that each way of conveyance. The inline-type substrate 
processor characterized by preparing the conveyance system conveyed in a vacuum, without setting up 
another conveyance way which connects at least two conveyance ways where it adjoins of two or more 
conveyance ways, and taking out a substrate to atmospheric air along the another conveyance way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the process which forms a lubricating layer in the 
front face of the process and substrate from which the projection of the front face of a substrate is removed 
about manufacture of magnetic-recording disks, such as a hard disk. 
[0002] 

[Description of the Prior Art] After manufacture of magnetic-recording disks, such as a hard disk, performs 
formation of a process and the lubricating layer to the front face of after protective coat creation and a 
substrate etc. before performing roughly even from substrate film creation to the magnetic film creation for 
recording layers and creation of the protective coat which protects a recording layer, it is divided into a 
process. A lubricating layer is prepared in consideration of informational record or contact of the magnetic 
head in the case of reading. 

[0003] Formation of a lubricating layer is performed by the following procedures. First, since the thin films 
for recording layers etc. are created by the vacuum chamber, they usually take out the substrate after 
membrane formation to atmospheric air. And varnishing is carried out in order to remove the projection 
formed in the front face of the dirt matter which adhered on the surface of the substrate during membrane 
formation, or a substrate. Varnishing is processing which rubs a tape-like polish implement on the surface of 
a substrate, and removes the dirt matter with a projection and a projection. In addition, dirt matter is generic 
names, such as gas which soils a substrate, ion, and a particle. 

[0004] After performing the above-mentioned varnishing, formation of a lubricating layer is performed. As 
lubricant, fluorine system lubricant, such as a perfluoro polyether (PFPE), is used. From the reasons of the 
homogeneous improvement in the case of spreading etc., such lubricant is diluted with a solvent and used. 
The spin coat method which trickles liquid is adopted rotating the dip method and substrate which attach a 
substrate into liquid as the approach of spreading. 

[0005] In addition, in this description, the "substrate" is used in the sense of the plate which becomes the 
radical of the disk which is a product. Moreover, when membrane formation processing and stratification 
processing have already been performed, the front face of a thin film or a layer may be called "front face of 
a substrate." 
[0006] 

[Problem(s) to be Solved by the Invention] The improvement in the recording density of the magnetic- 
recording disk in recent years has a remarkable thing, for example, when it is a hard disk, 2000 tend to come 
into a 20-gigabit [/square ] inch, and it tends to come the 40-gigabit [/square ] inch 2001. Reduction in a 
spacing is mentioned to one of the factors which enable improvement in recording density. Drawing 19 is 
drawing explaining a spacing. 

[0007] The case of a hard disk is shown as an example of a magnetic-recording disk by drawin g 19 . As 
shown in drawing J 9 , the hard disk has the structure where the recording layer 91 was formed on the 
substrate 9, the protective coat 92 was formed on the recording layer 91, and the lubricating layer 93 was 
formed on the protective coat 92. The magnetic head which performs record and read-out of information is 
located in the location slightly distant from the front face of a hard disk. A spacing is the distance between 
the record playback component section 900 of the magnetic head, and a recording layer 91 (S shows to 
drawing 19 ). Moreover, the distance between the record playback component section 900 and a lubricating 
layer 93 is called the head flying height (d shows to drawing 19 ). In order to raise recording density, it is 
important to make Spacing S small. 

[0008] The demand to a manufacture process is also severe with reduction of Spacing S every year. In order 
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to decrease Spacing S, it is necessary to become, although it is necessary to make the head flying height d 
small (for the head flying height to be about 10-20nm at the hard disk drive by which current marketing is 
carried out), but to make thin thickness of a protective coat 92 or a lubricating layer 93. In connection with 
the thickness of a protective coat 92 becoming thin, it is more precise and creating the protective coat 92 
with a high degree of hardness is called for. Moreover, in connection with the thickness of a lubricating 
layer 93 becoming thin, the demand of the homogeneity of the thickness of a lubricating layer 93, 
improvement in the bond strength of a lubricating layer, etc. is severer. 

[0009] a background [ point / such ] - carrying out the creation approach of a protective coat 92 the 
chemical vacuum deposition (CVD) from the conventional spatter - it is shifting to law. Although the 
carbon film is usually created as a protective coat 92, it is because according to the CVD method it is 
stabilized more thinly and the precise carbon film with the high degree of hardness called diamond-like 
carbon (diamond-like-carbon, DLC) can be created. However, dirt matter, such as gas and ion, has adhered 
to the front face of the protective coat 92 created with the CVD method from the effect of residual gas etc., 
or the projection with abnormality growth minute owing to etc. is easy to be formed in it. If a lubricating 
layer 93 is formed in the condition that the dirt matter and a projection exist, the bond strength of a 
lubricating layer 93 will fall, or it will be easy to produce the problem the thickness of a lubricating layer 93 
becomes less uniform [ a problem ]. 

[0010] The bond strength of a lubricating layer 93 improves, when the end group of the giant molecule 
which constitutes lubricant fully combines with the carbon of a protective coat 92. For higher bond strength, 
it is desirable that the end group of one side of a giant molecule or both sides has combined with the carbon 
of the front face of a protective coat 92. For the original object of the lubricating layer 93 which, on the 
other hand, prevents adsorption of the record playback component section 900 of the magnetic head, it is 
desirable near the front face of a lubricating layer 93 for the degree of freedom of a macromolecule to be 
high. That is, it is desirable that both end groups are uncombined. 
[001 1] The end group of one side or both sides calls a BONDEDDO ratio the thickness of 
BONDEDDORUBU [ as opposed to / in the giant molecule combined with the carbon of a protective coat 
92 / FURIRUBU (free lub) and the total thickness of a lubricating layer 93 for BONDEDDORUBU (bonded 
lub) and a giant molecule with both uncombined end groups ], respectively. The precision prescribe of a 
BONDEDDO ratio tends to become severe as, as for a BONDEDDO ratio, the thickness of a lubricating 
layer 93 becomes thin, although about 20 - 30% is made the optimal. 

[0012] In order to satisfy the BONDEDDO ratio demanded, processing (it is hereafter called after treatment) 
which receives lubricating layer 93, gives heat energy or light energy after formation of a lubricating layer 
93, and controls association of an end group is performed. However, the front face of the protective coat 92 
immediately after membrane formation is activity chemically, and if exposed to atmospheric air, it will be 
mostly adsorbed in dirt matter, such as gas in atmospheric air, and ion. Consequently, when a lubricating 
layer 93 is formed, a dirt layer will be formed between a lubricating layer 93 and a protective coat 92. If this 
dirt layer is formed, it will be difficult to fully secure the control precision of a BONDEDDO ratio in after 
treatment. In order to prevent such a problem, the actual condition is that it is obliged to great capitalization 
to maintenance of a manufacture environment, such as a facility which decreases the dirt matter etc. 
[0013] This invention is accomplished in order to solve such a technical problem, and it has the technical 
meaning which solves many technical problems on the manufacture process accompanying reduction in a 
spacing. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach of this application according to claim 1 has the configuration 
of including the actuation conveyed between the magnetic film creation chamber which creates the magnetic 
film for recording layers in the front face of a substrate, and the lubricating layer formation chamber which 
forms a lubricating layer on the surface of a substrate after magnetic film creation, without exposing a 
substrate to atmospheric air. In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach according to claim 2 is the magnetic-recording disk 
manufacture approach containing the magnetic film creation process which creates the magnetic film for 
recording layers in the front face of a substrate, and the lubricating layer formation process which forms a 
lubricating layer on the surface of a substrate after a magnetic film creation process, and has the 
configuration of including the cleaning process which is after a magnetic film creation process and cleans 
the front face of a substrate in a vacuum before a lubricating layer formation process. In order to solve the 
above-mentioned technical problem , in the configuration of said claim 2 , said cleaning process form the 
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plasma of oxygen gas in the space which overlook the front face of a substrate , and invention of the 
magnetic recording disk manufacture approach according to claim 3 have the configuration that it be the 
process which an volatile oxide be oxidize and remove the affix of the front face of a substrate according to 
an operation of the oxygen ion generate in the plasma , or oxygen active species . In order to solve the 
above-mentioned technical problem, in the configuration of said claim 2, said cleaning process irradiates 
laser light on the surface of a substrate, and invention of the magnetic-recording disk manufacture approach 
according to claim 4 has the configuration that it is the process which removes the dirt matter which adhered 
on the surface of the substrate with the laser luminous energy currently irradiated. In order to solve the 
above-mentioned technical problem, in the configuration of said claim 2, said cleaning process injects gas 
on the surface of a substrate, and invention of the magnetic-recording disk manufacture approach according 
to claim 5 has the configuration that it is the process which blows away compulsorily the dirt matter which 
adhered on the surface of the substrate according to a gas stream, in order to solve the above-mentioned 
technical problem — invention of the magnetic-recording disk manufacture approach according to claim 6 — 
said claim 2 thru/or 5 — in one of configurations, it has the configuration that a substrate is not exposed to 
atmospheric air, from said cleaning process before said lubricating layer formation process. In order to solve 
the above-mentioned technical problem, invention of the magnetic-recording disk manufacture approach 
according to claim 7 is the magnetic-recording disk manufacture approach including the magnetic film 
creation process which creates the magnetic film for recording layers in the front face of a substrate, and has 
the configuration of performing in a vacuum the varnishing process which removes the projection of the , 
front face of a substrate after a magnetic film creation process. In order to solve the above-mentioned 
technical problem, in the configuration of said claim 7, invention of the magnetic-recording disk 
manufacture approach according to claim 8 is an approach containing the lubricating layer formation 
process which forms a lubricating layer on the surface of a substrate after said magnetic film creation 
process, and has the configuration that a substrate is not exposed to atmospheric air, between the processes 
from said varnishing process to lubricating layer formation. In order to solve the above-mentioned technical 
problem, in said claim 7 or the configuration of 8, said varnishing is performed by rubbing a varnishing tape 
on the surface of a substrate, and invention of the magnetic-recording disk manufacture approach according 
to claim 9 has the configuration of using it for varnishing, after cleaning this varnishing tape in a vacuum. In 
order to solve the above-mentioned technical problem, invention of the magnetic-recording disk 
manufacture approach according to claim 10 It is the magnetic-recording disk manufacture approach 
containing the magnetic film creation process which creates the magnetic film for recording layers in the 
front face of a substrate, and the lubricating layer formation process which forms a lubricating layer on the 
surface of a substrate after a magnetic film creation process. It is the approach of performing said lubricating 
layer formation process simultaneously with varnishing which removes the projection of the front face of a 
substrate after said magnetic film creation process. Said varnishing It is what is performed by rubbing a 
varnishing tape on the surface of a substrate. Formation of said lubricating layer The magnetic-recording 
disk manufacture approach characterized by being what performed when it applies lubricant to a varnishing 
tape, and a varnishing tape applies lubricant on the surface of a substrate, in case the front face of a substrate 
is rubbed. In order to solve the above-mentioned technical problem, invention of the magnetic-recording 
disk manufacture approach according to claim 1 1 has the configuration of cleaning the front face of said 
varnishing tape in a vacuum in advance of said varnishing, in the configuration of said claim 10. In order to 
solve the above-mentioned technical problem, invention of the magnetic-recording disk manufacture 
approach according to claim 12 has the configuration that said lubricant is applied without melting to a 
solvent, in said claim 10 or the configuration of 1 1 . In order to solve the above-mentioned technical 
problem, invention of the magnetic-recording disk manufacture approach according to claim 13 has the 
configuration that it is that to which formation of said varnishing and said lubricating layer is performed in a 
vacuum, in said claims 10 and 1 1 or the configuration of 12. In order to solve the above-mentioned technical 
problem, invention of the magnetic-recording disk manufacture approach according to claim 14 It is the 
magnetic-recording disk manufacture approach including the magnetic film creation process which creates 
the magnetic film for recording layers in the front face of a substrate, and the process which forms a 
lubricating layer on the surface of a substrate after a magnetic film creation process. It has the configuration 
of performing in a vacuum the tail end process which heats a lubricating layer, or carries out an optical 
exposure at a lubricating layer, and adjusts the adhesion over the substrate of a lubricating layer, and the 
lubricity of a lubricating layer, after said lubricating layer formation process. In order to solve the above- 
mentioned technical problem, invention of the magnetic-recording disk manufacture approach according to 
claim 15 has the configuration that a substrate is not exposed to atmospheric air, in the configuration of said 
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claim 14 from said lubricating layer formation process before said tail end process. 
[0015] In order to solve the above-mentioned technical problem, invention of a magnetic-recording disk 
manufacturing installation according to claim 16 is the magnetic-recording disk manufacturing installation 
equipped with the magnetic film creation chamber which creates the magnetic film for recording layers in 
the front face of a substrate, and the lubricating layer formation chamber which forms a lubricating layer on 
the surface of a substrate in a vacuum after magnetic film creation, and has the configuration that the 
conveyance system conveyed without exposing a substrate to atmospheric air from a magnetic film creation 
chamber to a lubricating layer formation chamber is prepared. In order to solve the above-mentioned 
technical problem, invention of a magnetic-recording disk manufacturing installation according to claim 17 
is the magnetic-recording disk manufacturing installation equipped with the magnetic film creation chamber 
which creates the magnetic film for recording layers in the front face of a substrate, and the lubricating layer 
formation chamber which forms a lubricating layer on the surface of a substrate after magnetic film creation, 
and has the configuration of having the cleaning chamber which is after magnetic film creation and cleans 
the front face of a substrate in a vacuum before lubricating layer formation. In order to solve the above- 
mentioned technical problem, in the configuration of said claim 17, said cleaning chamber forms the plasma 
of oxygen gas in the space which overlooks the front face of a substrate, and invention of a magnetic- 
recording disk manufacturing installation according to claim 18 has the configuration that it is the chamber 
which volatile oxide is oxidized and removes the affix of the front face of a substrate according to an 
operation of the oxygen ion generated in the plasma, or oxygen active species. In order to solve the above- 
mentioned technical problem, in the configuration of said claim 17, said cleaning chamber irradiates laser 
light on the surface of a substrate, and invention of a magnetic-recording disk manufacturing installation 
according to claim 1 9 has the configuration that it is the chamber which removes the dirt matter which 
adhered on the surface of the substrate with the laser luminous energy currently irradiated In order to solve 
the above-mentioned technical problem, in the configuration of said claim 17, said cleaning chamber injects 
gas on the surface of a substrate, and invention of a magnetic-recording disk manufacturing installation 
according to claim 20 has the configuration that it is the chamber which blows away compulsorily the dirt 
matter which adhered on the surface of the substrate according to a gas stream, in order to solve the above- 
mentioned technical problem — invention of a magnetic-recording disk manufacturing installation according 
to claim 21 — said claim 17 thru/or 20 — in one of configurations, it has the configuration of having the 
conveyance system conveyed without exposing a substrate to said lubricating layer formation chamber from 
said cleaning chamber at atmospheric air. In order to solve the above-mentioned technical problem, 
invention of a magnetic-recording disk manufacturing installation according to claim 22 The magnetic film 
creation chamber which creates the magnetic film for recording layers in the front face of a substrate, It is 
the magnetic-recording disk manufacturing installation equipped with the protective coat creation chamber 
which creates a protective coat on the magnetic film. A protective coat creation chamber The plasma of 
oxygen gas is formed in the space which overlooks the front face of a substrate, and it has the configuration 
of having the plasma means forming which an volatile oxide is oxidized and removes the dirt matter of the 
front face of a substrate according to an operation of the oxygen ion generated in the plasma, or oxygen 
active species. In order to solve the above-mentioned technical problem, invention of a magnetic-recording 
disk manufacturing installation according to claim 23 is the magnetic-recording disk manufacturing 
installation which equipped the front face of a substrate with the magnetic film creation chamber which 
creates the magnetic film for recording layers, and has the configuration that the varnishing chamber which 
performs in a vacuum varnishing which removes the projection of the front face of a substrate after 
magnetic film creation is prepared. In order to solve the above-mentioned technical problem, in the 
configuration of said claim 23, the lubricating layer formation chamber which forms a lubricating layer on 
the surface of a substrate after said varnishing is prepared, and invention of a magnetic-recording disk 
manufacturing installation according to claim 24 has the configuration of having the conveyance system 
conveyed without exposing a substrate to a lubricating layer formation chamber from said varnishing 
chamber at atmospheric air. In order to solve the above-mentioned technical problem, invention of a 
magnetic-recording disk manufacturing installation according to claim 25 has the configuration that a 
cleaning means by which said varnishing chamber performs varnishing and cleans the front face of a 
varnishing tape in a vacuum in advance of varnishing by rubbing a varnishing tape on the surface of a 
substrate is established, in said claim 23 or the configuration of 24. In order to solve the above-mentioned 
technical problem, invention of a magnetic-recording disk manufacturing installation according to claim 26 
is the magnetic-recording disk manufacturing installation which equipped the front face of a substrate with 
the magnetic film creation chamber which creates the magnetic film for recording layers, and it has the 
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configuration of having the lubricating layer [ varnishing-cum-] formation chamber which forms a 
lubricating layer on the surface of a substrate while removing the projection of the front face of a substrate 
after magnetic film creation. In order to solve the above-mentioned technical problem, invention of a 
magnetic-recording disk manufacturing installation according to claim 27 In the configuration of said claim 
26 said lubricating layer [ varnishing-cum-] formation chamber The varnishing tape from which a projection 
is removed by being rubbed on the surface of a substrate, It has the configuration of having applied lubricant 
to the varnishing tape for lubricant, and having the lubricant applicator to which lubricant is applied on the 
surface of a substrate in case the front face of a substrate is rubbed for a varnishing tape. In order to solve 
the above-mentioned technical problem, invention of a magnetic-recording disk manufacturing installation 
according to claim 28 has the configuration that a cleaning means to clean the front face of said varnishing 
tape in a vacuum in advance of said varnishing is established, in the configuration of said claim 27. In order 
to solve the above-mentioned technical problem, invention of a magnetic-recording disk manufacturing 
installation according to claim 29 has the configuration that said lubricant applicator is what is applied 
without melting lubricant to a solvent, in said claim 27 or the configuration of 28. In order to solve the 
above-mentioned technical problem, invention of a magnetic-recording disk manufacturing installation 
according to claim 30 has the configuration that said lubricating layer [ varnishing-cum-] formation chamber 
is what performs said varnishing and said lubricating layer formation in a vacuum, in said claims 27 and 28 
or the configuration of 29. It is after the process which invention of a magnetic-recording disk 
manufacturing installation according to claim 31 is the ****** disk manufacturing installation equipped 
with the magnetic film creation chamber which creates the magnetic film for recording layers in the front 
face of a substrate, and the lubricating layer formation chamber which forms a lubricating layer on the 
surface of a substrate after magnetic film creation in order to solve the above-mentioned technical problem, 
and forms said lubricating layer. It has the configuration that the after-treatment chamber which performs in 
a vacuum after treatment which heats a lubricating layer, or carries out an optical exposure at a lubricating 
layer, and adjusts the adhesion over the substrate of a lubricating layer and the lubricity of a lubricating 
layer is prepared. In order to solve the above-mentioned technical problem, invention of a magnetic- 
recording disk manufacturing installation according to claim 32 has the configuration that the conveyance 
system conveyed without exposing a substrate to said after-treatment chamber from said lubricating layer 
formation chamber at atmospheric air is prepared, in the configuration of said claim 3 1 . 
[0016] In order to solve the above-mentioned technical problem, invention according to claim 33 It is the 
inline-type substrate processor which connected two or more vacuum chambers along the conveyance way. 
The multi-statement of the non-termination-like conveyance way is carried out, and two or more vacuum 
chambers are connected along that each way of conveyance. Another conveyance way which connects at 
least two conveyance ways where it adjoins of two or more conveyance ways is set up, and it has the 
configuration that the conveyance system conveyed in a vacuum is prepared, without taking out a substrate 
to atmospheric air along the another conveyance way. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the invention in this application is 
explained. Drawing 1 is the flat-surface schematic diagram of the magnetic-recording disk manufacturing 
installation concerning the first operation gestalt of the invention in this application. The focus with the 
biggest eye of the magnetic-recording disk manufacturing installation shown in d ra wing 1 is a point which 
the process before formation of a recording layer etc. and the process after formation of a lubricating layer 
etc. can perform now with one equipment. Moreover, the second big focus of the magnetic-recording disk 
manufacturing installation shown in drawing 1 is a point which can be performed now by being consistent in 
a vacuum, without each process containing from the formation process of a recording layer to the formation 
process of a lubricating layer taking out a substrate 9 to atmospheric air. 

[0018] If it explains concretely, the equipment shown in dr awing 1 is two or more vacuum chambers 10-17 
and equipment of the inline type which put 20-29 in order along the conveyance ways 1 and 2 of a substrate 
9 first. Each vacuum chambers 10-17, and 20-29 are airtight containers exhausted by the exhaust air system 
(un-[ in drawing 1 ] illustrating) of dedication or combination. The gate valve 4 is formed in each vacuum 
chambers 1 0- 1 7 and the boundary parts of 20-29. 

[0019] Two or more vacuum chambers 10-17, and 20-29 are divided into the first group 10-17 put in order 
along the first rectangle conveyance way (the henceforth, first conveyance way) 1, and the second group 20- 
29 put in order along the second rectangle conveyance way (the henceforth, second conveyance way) 2. And 
as the first conveyance way 1 and the second conveyance way 2 are connected, the third conveyance way 3 
is set up, and one vacuum chamber 31 is formed also on this third conveyance way 3. the vacuum chamber 
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3 1 on this third conveyance way 3 - 1 of the first group's vacuum chamber — it is the thing of ** 1 6 and the 
second group's vacuum chamber conveyed without one connecting airtightly to 21 and a substrate 9 being 
taken out from the first conveyance way 1 by atmospheric air on the second conveyance way 2. In the first 
group's vacuum chamber, the process from creation of the substrate film to creation of a protective coat is 
mainly performed. Moreover, in the second group's vacuum chamber, the process to the lubricating layer 
formation after protective coat creation is mainly performed. 

[0020] the [ first ] - the configuration of the conveyance system which conveys a substrate 9 through the 2 
third conveyance ways 1, 2, and 3 is explained below. The first orbiter style which makes the substrate 
holder 51 with which a conveyance system holds a substrate 9 go around along the first conveyance way 1, 
With the robot 61 for loading which carries a substrate 9 in the substrate holder 51 on the first conveyance 
way 1 (the henceforth, first substrate holder) The second orbiter style which makes another substrate holder 
52 holding a substrate 9 go around along the second conveyance way 2, It mainly consists of a robot 62 for 
recovery which collects substrates 9 from the substrate holder 52 on the second conveyance way 2 (the 
henceforth, second substrate holder), and a transfer robot 63 which removes a substrate 9 from the first 
substrate holder 51, and carries in the second substrate holder 52. 

[0021] The robot 61 for loading, the robot 62 for recovery, and the robot 63 for a transfer are the same 
configurations fundamentally, and are a robot having the multi-joint arm which holds a substrate 9 at a head. 
Both the second substrate holders 51 and 52 are the members of the same configuration for a start. 
Moreover, the first orbiter style and the second orbiter style are both [ fundamental ] also devices of the 
same configuration. Hereafter, the configuration of the first substrate holder 51 and the first orbiter style is 
explained as an example. 

[0022] The first orbiter style mainly consists of a straight-line migration device in which straight-line 
migration of the first holder 51 is carried out on the first conveyance way 1, and a turn device which 
converts the sense of conveyance of the first substrate holder 5L The configuration of the first substrate 
holder 51 and a straight-line migration device is explained using drawing 2 and drawing 3 . Drawin g 2 and 
drawjng_3 are drawings showing the configuration of the first substrate holder 51 in the equipment shown in 
drawing^ , and a straight-line migration device, drawin g 2 is the transverse-plane schematic diagram, and 
drawing 3 is a side cross-section schematic diagram. 

[0023] The first substrate holder 51 mainly consists of maintenance pawls 512 attached in the tabular body 
511 of a holder and the tabular body 51 1 of a holder. The maintenance pawl 512 is formed in the eight sum 
totals, four become a lot and they hold one substrate 9. Therefore, the first substrate holder 51 holds two 
substrates 9 simultaneously. The body 51 1 of a holder has two big, almost circular openings for a while 
from the substrate 9, as shown in drawing 2 . Every four maintenance pawls [ two ] 12 each are formed in 
both sides on both sides of almost circular opening, and by the side edge, as they put a substrate 9, they hold 
it. 

[0024] It specifically has another opening prolonged caudad from the both sides of almost circular opening 
of the body 511 of a holder, and as it extends almost vertically in this opening, the flat spring 514 of a 
couple is formed. The pawl fixture 515 is being fixed at the head of each flat spring 514. As shown in 
drawin g^ , each pawl fixture 515 is the plate of trapezoidal shape mostly, ****s the maintenance pawl 512 
to the field in which it is located up and down respectively, and is fixing it to it by the stop. In addition, the 
head of each maintenance pawl 512 has become V character-like. And the edge of a substrate 9 is dropped at 
the head of the shape of this V character. 

[0025] Moreover, each robots 61, 62, and 63 have the lever 60 of the couple to which reverse extends the 
flat spring 514 of a couple to the elasticity as it keeps away from almost circular opening of the body 51 1 of 
a holder. In case a substrate 9 is carried in the first substrate holder 51 , by the lever 60 of a couple, the flat 
spring 514 of both sides is extended and a substrate 9 is located in almost circular opening of the body 511 
of a holder. And a lever 60 is returned and a flat spring 514 is returned to the original position with the 
elasticity. Consequently, a substrate 9 is stopped by four maintenance pawls 512. Similarly, if one more 
substrate 9 is stopped with four another maintenance pawls 512, two substrates 9 will be in the condition of 
having been held by the first substrate holder 51 . In removing a substrate 9 from the first substrate holder 
51, it completely becomes this with actuation of reverse. 

[0026] Moreover, as shown in drawing 2 , the soffit section of the first substrate holder 51 is equipped with 
many small magnets (following side and holder side magnet) 513. Each holder side magnet 513 has the 
magnetic pole in the up-and-down field. And this holder side magnet 513 is the magnetic pole of reverse by 
turns in the array direction, as shown in drawing 2 . Moreover, on both sides of the septum 70, the magnetic 
connection roller 71 1 is formed in the first substrate holder 51 bottom. The magnetic connection roller 71 1 
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is a round bar-like member, and as shown in drawing 2 , it has the long and slender magnet (following side 
and roller side magnet) 712 prolonged spirally. This roller side magnet 712 is formed by two mutually 
different magnetic poles, and has become double helix-like. 

[0027] The magnetic connection roller 71 1 is arranged so that the roller side magnet 712 may face the 
holder side magnet 513 on both sides of a septum 70. The septum 70 is formed with the ingredient with high 
permeability, and is carrying out magnetic connection of the holder side magnet 513 and the roller side 
magnet 712 through the septum 70. In addition, the space by the side of the first substrate holder 51 of a 
septum 70 is a vacuum side (interior side of each vacuum chamber), and the space by the side of the 
magnetic connection roller 71 1 is an atmospheric-air side. Such a magnetic connection roller 71 1 is formed 
along the rectangular first conveyance way 1 shown in drawing 1 . 

[0028] Moreover, as shown in drawing 3 , the first substrate holder 51 is carried on the main pulley 714 
which rotates around a level revolving shaft. Many main pulleys 714 are formed along the migration 
direction of the first substrate holder 51. Moreover, the subpulley 715,715 of a couple which rotates around 
a vertical revolving shaft is in contact with the soffit part of the first substrate holder 51. This subpulley 
715,715 was pressed down so that the soffit part of the first substrate holder 51 might be pinched from both 
sides, and it has prevented the fall of the first substrate holder 51. A majority of these subpulleys 715,715 
are also formed in the migration direction of the first substrate holder 51. 

[0029] As shown in drawing 3 , the actuation rod 716 is connected with the magnetic connection roller 71 1 
through bevel gear. And the motor 717 for migration is connected to the actuation rod 716, and the magnetic 
connection roller 71 1 is rotated around the medial axis through the actuation rod 716. A revolution of the 
magnetic connection roller 71 1 also rotates the double-helical roller side magnet 712 shown in drawing 2 . 
Under the present circumstances, if it sees from the holder side magnet 513, as for the condition that the 
roller side magnet 712 rotates, two or more small magnets of a different magnetic pole by turns will be in a 
condition equivalent to carrying out straight-line migration at one along the direction of that list together 
with a single tier. Therefore, the holder side magnet 513 combined with the roller side magnet 712 will carry 
out straight-line migration with a revolution of the roller side magnet 712, consequently will carry out [ the 
first substrate holder 51 ] straight-line migration at the whole. Under the present circumstances, the main 
pulley 714 and the subpulley 715,715 which are shown in drawin g 3 follow. 

[0030] In the configuration shown in draw in g 1 , the vacuum chambers of the second conveyance ways 1 
and 2 respectively prepared in the part of an angle are the turn chambers 1 7 and 29 equipped with the turn 
device which converts the conveyance direction of a substrate 9 90 degrees for a start. Drawing 4 is used 
and the configuration of the turn device with which the turn chamber 17 was equipped as an example is 
explained. Drawmg.4 is the side-face schematic diagram showing the configuration of the turn device with 
which the turn chamber 17 shown in drawin g 1 R> 1 was equipped. The turn device shown in drawing 4 
mainly consists of a configuration mentioned above, a supporter 721 which held the straight-line migration 
device containing the same magnetic connection roller (un-[ in drawing 4 ] illustrating) etc. to the whole, 
and a motor 722 for a revolution which is made to rotate this supporter 721 and is made to rotate the 
supporter 721 whole. 

[003 1 ] First, the actuation rod 71 6 is connected with the shaft of the magnetic connection roller non- 
illustrated in drawing 4 through motion changeover devices, such as bevel gear. As shown in drawing 4 , 
another bevel gear 723 are formed in the back end of this actuation rod 716. The power transfer rod 724 of a 
perpendicular position is connected with these another bevel gear 723. That is, bevel gear 725 are formed at 
the head of the power transfer rod 724, and it is screwing in the bevel gear 723 of the back end of the 
actuation rod 716. As for the back end of the power transfer rod 724, the output shaft of the motor 717 for 
migration is connected. 

[0032] On the other hand, the supporter 721 which constitutes a turn device is the member of the shape of 
cylindrical or a cylinder, makes the shaft orientations a vertical and is arranged. As shown in ^wmgA , 
where a supporter 72 1 has a long breakthrough in the direction of a vertical and is inserted in this 
breakthrough, the above-mentioned power transfer rod 724 is arranged. The power transfer rod 724 is held 
into the part of a breakthrough, a bearing 725 being arranged and permitting a revolution of the power 
transfer rod 724 into the gap part between the inner surface of a breakthrough, and the power transfer rod 
724. 

[0033] The above-mentioned supporter 721 is arranged inside the almost cylindrical holder covering 726 of 
a bigger path. This holder covering 726 is attached in the bottom plate part 727 of the turn chambers 17 and 
29 by which the turn device has been arranged while it contains and holds a supporter 721 inside. That is, it 
has circular opening of the magnitude which suits the outer diameter of the holder covering 726, and the 
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holder covering 726 is inserted in this opening, and it is fixing to the bottom plate part 727 of the turn 
chambers 17 and 29. Sealants, such as an O ring, are prepared in the contact surface of the holder covering 
726 and the bottom plate part 727. 

[0034] Moreover, the mechanical seal 728 prepared between four bearings 729 which put in order up and 
down and were prepared, and two upper bearings 729 as put is formed in the gap between the holder 
covering 726 and the supporter 721 of the inside. The seal device which is for carrying out the vacuum seal 
of the gap between a supporter 721 and the holder covering 726, permitting the revolution of a supporter 
721, and used the magnetic fluid can use mechanical seal 728 suitably. 

[0035] Moreover, on the other hand, the pulley fixture 730 is formed in the underside of a supporter 721, 
and the holder side pulley 731 is being fixed to the soffit of this pulley fixture 730. The holder side pulley 

73 1 is concentrically arranged with the medial axis of a supporter 721 . Furthermore, the motor side pulley 

732 is arranged in the location of the same height as the holder side pulley 73 1 . The output shaft of the 
motor 722 for a revolution made to project up is connected with this motor side pulley 732. Moreover, the 
belt 733 is laid as the motor side pulley 732 and the holder side pulley 73 1 are connected. The holder side 
pulley 731 and the motor side pulley 732 consist of timing pulleys, and, specifically, the belt consists of 
timing belts. 

[0036] Moreover, the maintenance frame 734 as shown in drawing 4 is being fixed to the top face of a 
supporter 721. The maintenance frame 734 is for holding to the whole the first substrate holder 51 shown in 
dmwing 2. , and magnetic connection roller 711 grade. At the head of the lower part of the maintenance 
frame 734, as shown in drawin g 4 , several stanchions 735 are arranged, and the main pulley 714 and the 
subpulley 715,715 of a couple which were mentioned above with this stanchion 681 are held. And the 
vacuum seal of between the maintenance frame 734 and a supporter 721 is carried out, and it has prevented 
the leak in the turn chamber 17 from the interior of the maintenance frame 734. 
[0037] Actuation of the turn device of such a turn chamber 17 is explained. First, if the motor 717 for 
migration drives, revolution actuation will be transmitted to the magnetic connection roller non-illustrated in 
drawing A through the power transfer rod 724 and the actuation rod 716, and a magnetic connection roller 
will rotate. By this, the upper first substrate holder 51 carries out straight-line migration. 
[0038] If the first substrate holder 51 moves and the predetermined location in the turn chamber 17 is 
arrived at, the motor 722 for a revolution will drive. The power of the motor 722 for a revolution is told to 
the holder side pulley 731 by the belt 733 from the motor side pulley 732, and rotates the holder side pulley 
73 1 . By this, the upper supporter 72 1 rotates and the straight-line migration device currently held on the 
supporter 721 rotates to the whole. Consequently, the first substrate holder 51 also rotates. If angle of 
rotation amounts to 90 degrees, the motor 722 for a revolution will suspend actuation and will also suspend 
a revolution of the first substrate holder 51. The sense of conveyance of the first substrate holder 51 is bent 
90 degrees by this. 

[0039] Then, a straight-line migration device drives a predetermined control signal further after a carrier 
beam, the first substrate holder 51 is moved along the first conveyance way 1 bent 90 degrees, and the first 
substrate holder 51 is made to convey to the following vacuum chamber chamber. Therefore, also on the 
first conveyance way 1 after being bent, the plate surface of a substrate 91 turns to the side of the 
conveyance direction. In the configuration of the turn device concerning the above-mentioned configuration, 
control of the motor 722 for a revolution may perform control of a revolution of predetermined include 
angles, such as 90 etc. degrees, and the sensor style which is not illustrated [ to detect ] may perform that the 
supporter 721 carried out the predetermined include-angle revolution. 

[0040] Next, the configuration of the second group's vacuum chamber is explained for a start. First, the first 
group's vacuum chamber is explained. The load lock chamber 1 1 whose substrate 9 is the chamber which 
piles up temporarily in case the first group's vacuum chamber carries in a substrate 9 from an atmospheric- 
air side, The preheating chamber 12 which is a chamber by which a substrate 9 is conveyed by the degree of 
the load lock chamber 11, The substrate film creation chamber 13 which is a chamber by which a substrate 9 
is conveyed by the degree of the preheating chamber 12, The magnetic film creation chamber 14 which is a 
chamber by which a substrate 9 is conveyed by the degree of the substrate film creation chamber 13, The 
protective coat creation chamber 15 which is a chamber by which a substrate 9 is conveyed by the degree of 
the magnetic film creation chamber 14, It consists of the first junction chamber 16 which is a chamber in 
which a substrate 9 piles up temporarily in case a substrate 9 is conveyed on the second conveyance way 2, 
the turn chamber 17, and the auxiliary vacuum chamber 10. 

[0041] The robot 61 for loading is formed in the outside of the load lock chamber 1 1 . The robot 61 for 
loading picks out one substrate 9 at a time from the cassette 61 1 for loading arranged at the load station 
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which is an atmospheric-air side, and carries a substrate 9 in the second substrate holder 52. The preheating 
chamber 12 heats a substrate 9 and makes the front face of a substrate 9, or internal gas emit beforehand. 
The preheating chamber 12 is constituted so that a substrate 9 may be heated to predetermined temperature 
with a radiation heat lamp. 

[0042] Both the substrate film creation chamber 13 and the magnetic film creation chamber 14 create a 
predetermined thin film by sputtering. As an example, the configuration of the magnetic film creation 
chamber 14 is explained using drawing 5 . Drawing^ is the flat-surface schematic diagram showing the 
configuration of the magnetic film creation chamber 14 shown in drawin g 1 . 

[0043] The magnetic film creation chamber 14 mainly consists of the exhaust air system 141 which exhausts 
the interior, the gas feed system 142 which introduces process gas into the interior, a target 143 which was 
exposed to internal space and established the spatter-ed side in it, a spatter power source 144 which 
impresses the electrical potential difference for spatter discharge to a target, and a magnet device 145 
established behind the target 143 in order to perform magnetron sputtering. 

[0044] Introducing process gas according to a gas feed system 142, by the exhaust air system 141, the inside 
of the magnetic film creation chamber 14 is maintained at a predetermined pressure, and the spatter power 
source 144 is operated in this condition. Consequently, spatter discharge arises, the spatter of the target 143 
is carried out, the ingredient of the target 143 by which the spatter was carried out reaches a substrate 9, and 
a predetermined magnetic film is created by the front face of a substrate 9. 

[0045] The protective coat creation chamber 15 is equipped with the plasma means forming 150, and creates 
a protective coat by plasma CVD (chemical vacuum deposition). Drawing 6 is the flat-surface schematic 
diagram showing the configuration of the protective coat creation chamber 15 shown in drawing 1 . The 
protective coat creation chamber 15 is equipped with the exhaust air system 151 which exhausts the interior. 
The plasma means forming 150 consists of a process gas installation system 152 which is not illustrated 
[ which mixes the hydrocarbon compound gas and hydrogen gas of CH4 grade, and it introduces into the 
interior ], and RF generator 153 grade which gives radio-frequency energy to process gas and forms Plasma 
P. Hydrocarbon compound gas decomposes in Plasma P, and the thin film of carbon accumulates on the 
front face of a substrate 9. It may constitute so that high-frequency voltage may be given to a substrate 9 
through the substrate holder 51 and the auto-bias electrical potential difference which is a negative in one 
direction flowed electrical potential difference may be given to a substrate 9 by the interaction with Plasma 
P. 

[0046] In addition, as shown in drawing 1 , with this operation gestalt, two substrate film creation chambers 
13 and magnetic film creation chambers 14 are formed respectively, and a substrate 9 is conveyed in order 
of one substrate film creation chamber 13, the magnetic film creation chamber 14 of another 13 or 1 
substrate film creation chamber, and another magnetic film creation chamber 14. That is, the substrate film 
is continued and formed in a bilayer, on it, a bilayer is covered and a magnetic film is formed. In addition, 
the laminating of the thing in which the magnetic film was formed on the substrate film may be made to be 
carried out over a bilayer. As substrate film, for example, the CoCrTa film is created as for example, Cr film 
and a magnetic film. Moreover, two protective coat creation chambers 15 are formed, one half of thickness 
required of the first protective coat creation chamber 15 is formed, and thickness of the one half remaining 
by the following protective coat creation chamber 1 5 is formed. 

[0047] Next, the configuration of the second group's vacuum chamber is explained. The second group's 
vacuum chamber in the order by which a substrate 9 is conveyed The dirt matter of the front face of the 
second junction chamber 21 and a substrate 9 whose substrate 9 conveyed through the third conveyance way 
3 from the first conveyance way 1 is the chamber which piles up temporarily by plasma ashing Gas is 
injected on the front face of the first cleaning chamber 22 to remove and a substrate 9. The dirt matter of the 
front face of a substrate 9 The gas blow to blow away The projection of the front face of the second cleaning 
chamber 23 and a substrate 9 to perform Varnishing to remove The formation of the varnishing chamber 24 
and a lubricating layer to perform After the lubricating layer formation chamber 25 to perform and 
lubricating layer formation, after treatment In case a substrate 9 is taken out to an after-treatment chamber 
[ to perform ] 26, cooling chamber [ which cools a substrate 9 ] 27, auxiliary vacuum chamber 20, and 
atmospheric-air side, the substrate 9 serves as the unload lock chamber 28 and the turn chamber 29 which 
are a chamber which piles up temporarily. 

[0048] The first cleaning chamber 22 is one of the big focus of this operation gestalt. The configuration of 
the first cleaning chamber 22 is explained using d rawing 7 . Drawing 7 is the flat-surface schematic diagram 
showing the configuration of the first cleaning chamber 22 shown in draw in g 1 . 
[0049] The first cleaning chamber 22 carries out ashing (ashing) of the dirt matter of the front face of a 
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substrate 9 by the oxygen plasma. The configuration of the first cleaning chamber 22 is the same as that of 
the protective coat creation chamber 15 shown in drawin g 6 almost except being that into which a gas feed 
system 222 introduces oxygen gas. That is, the first cleaning chamber 22 is equipped with RF electrode 223 
of the couple located in the both sides of a substrate 9, and RF generator 224 which gives high-frequency 
voltage to RF electrode 223, and forms Plasma P. 

[0050] The interior is hollow and RF electrode 223 has many gas blowdown holes in the field which faces a 
substrate 9. A gas feed system 222 introduces oxygen gas in the first cleaning chamber 22 via the inside of 
RF electrode 223. In addition, a gas feed system 222 may add and introduce the gas for improving gas and 
the discharge property for buffers into oxygen. 

[0051] The dirt matter which changes from carbon or a hydrocarbon to the front face of the substrate 9 with 
which the protective coat was created by the protective coat creation chamber 15 mentioned above may have 
adhered to the front face of a substrate 9. This is [0052] by the following causes. Adhesion of carbon mainly 
originates in the floating particle of the protective coat creation chamber 15. That is, a thin film (carbon 
film) accumulates on the front face of not only the front face of a substrate 9 but the structure in the 
protective coat creation chamber 15, the front face of the first substrate holder 51, etc. within the protective 
coat creation chamber 1 5. If these thin films are deposited on a certain amount of thickness, they will 
exfoliate with internal stress etc. This exfoliative fragment serves as particle and floats the inside of the 
protective coat creation chamber 15. When this floating particle adheres to the front face of a substrate 9, the 
wettability (contact nature) of the lubricant in this attachment point may be worsened in the case of 
lubricating layer formation, or in the case of protective coat creation, abnormality growth is produced and a 
minute projection may be formed in the front face of a substrate 9. 

[0053] Moreover, as for adhesion of a hydrocarbon, the residual gas in the protective coat creation chamber 
15 has influenced. That is, although a protective coat is created using decomposition in the plasma of 
hydrocarbon compound gas, in the protective coat creation chamber 15, non-decomposed hydrocarbon 
compound gas remains, this residual gas may serve as particle of a molecule or a certain amount of 
magnitude, and it may adhere to the front face of a substrate 9. When such a molecule or particle has 
adhered, too, the wettability of lubricant may be worsened or it may have an adverse effect on the property 
of a lubricating layer. 

[0054] If the front face of the substrate 9 to which such dirt matter adhered is exposed to the oxygen plasma, 
according to an operation of the oxygen ion generated in the oxygen plasma, the monatomic oxygen 
molecule (O) which is active species, or an active oxygen molecule (02*), carbon and a hydrocarbon will 
oxidize rapidly (burned) and will serve as volatile matter, such as a carbon dioxide and water. Such volatile 
matter is exhausted by the exhaust air system 221 of the first cleaning chamber 22. The problem from which 
the adhesion of a lubricating layer gets worse, or reading of the magnetic head is prevented by the minute 
projection of the front face of a disk by performing such ashing is controlled. 

[0055] About the conditions of ashing, a prudent examination is required. It is because a surface protective 
coat (carbon film) will be deleted when ashing is done not much too much. It is as follows when an example 
is shown about the conditions of ashing. 

The flow rate of pressure: 1 which is in the cleaning [ first ] chamber 22 - 2Pa oxygen gas: 100SCCM (flow 
rate of the gas which converted SCCM with 0-degree-C one atmospheric pressure (a part for cm3/)) 
high-frequency power: - the protective coat which can perform sufficient clearance of the dirt matter in 0.3 
seconds - about 2.0 seconds, and poses a problem when performing ashing on the magnitude:diameter [ of 
3.5 inches ] above-mentioned conditions of 13.56MHz and 50W substrate 9 - it can also delete - it is not 
generated. In addition, when ashing is performed by the time amount exceeding the high-frequency power 
exceeding 50W, or 2.0 seconds, there is a possibility that **** of a protective coat may arise. Therefore, it is 
desirable to perform ashing by the high-frequency power not more than SOW and the time amount for 2.0 or 
less seconds. 

[0056] Next, the second cleaning chamber 23 is explained. Drawmg.8 is the flat-surface schematic diagram 
showing the configuration of the second cleaning chamber 23 shown in drawing 1 . The second cleaning 
chamber 23 is equipped with the exhaust air system 231 which exhausts the interior, and the gas installation 
tubing 233 equipped with the nozzle 232 which injects gas on the front face of a substrate 9 at the head. A 
nozzle 232 is the discoid prepared in a substrate 9 and parallel, and is somewhat larger than a substrate 9. 
Moreover, many gas injection tips which inject gas toward the front substrate 9 set equal spacing for a 
nozzle 232, and are prepared in it. 

[0057] Gas is injected by the front face of a substrate 9 from a nozzle 232, and the dirt matter adhering to 
the front face of a substrate 9 is blown away. The injection pressure of gas [ in / in the pressure in the second 
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cleaning chamber 23 / the front face of about 1x10-4 to 1x10 - 5Pa and a substrate 9 ] is about lOOPa. Inert 
gas or nitrogen, such as an argon, etc. is used for gas. Moreover, it is desirable that the filter which removes 
the dirt matter is prepared on piping which is not illustrated [ which leads to the gas installation tubing 232 ]. 

[0058] It is also possible to perform gas blow cleaning mentioned above in atmospheric air. However, when 
it carries out in atmospheric air, after cleaning is high compared with the case where a possibility that the 
dirt matter may have adhered [ be / it / under / vacuum / comparing / the cleanliness of the ambient 
atmosphere itself] to the front face of a substrate 9 since it is bad carries out in a vacuum. In addition, the 
configuration cleaned by super-thin fiber besides the configuration which cleans the front face of a substrate 
9 by the plasma or gas blow is also employable. That is, with the cloth which consists of about 0.06-denier 
super-thin fiber which is marketed as a spectacles wiper, as the front face of a substrate 9 is ground, it may 
be cleaned. 

[0059] Next, the varnishing chamber 24 is explained. Drawing 9 is the side-face schematic diagram showing 
the configuration of the varnishing chamber 24 shown in drawing! . As shown in drawin g 9 , the varnishing 
chamber 24 is equipped with the substrate 9, the rolling mechanism 8 which rotates a substrate 9 around the 
revolving shaft of the same axle, and the varnishing tape 242 pushed against the front face of the substrate 9 
which rotates by the rolling mechanism 8 by holding a substrate 9 with the exhaust air system 241 which 
exhausts the interior. 

[0060] The detail of a rolling mechanism 8 is explained using drawing 10 . Drawing JO is the cross-section 
schematic diagram showing the configuration of the rolling mechanism 8 shown in drawing 9 . As shown in 
drawing 10 , the rolling mechanism 8 mainly consists of the shape order driving shaft 81 of a rod prolonged 
horizontally, the order driving shaft 81 and the revolution driving shaft 82 of the shape of a cylinder 
prepared in the same axle, a driving source 83 before and after [ first ] making the order driving shaft 81 
drive, a revolution driving source 84 that makes the revolution driving shaft 82 drive, and a driving source 
85 before and after [ second ] moving the order driving shaft 81 and the revolution driving shaft 82 to the 
whole approximately. 

[0061] The actuation head 86 is formed at the head of the order driving shaft 81. The actuation head 86 is 
formed from the disc-like section 861 slightly smaller than opening of the center of a substrate 9, and the 
taper section 862 which accomplishes the circle spindle surface of the order driving shaft 81 and the same 
axle. Moreover, the contact segment 821 is formed at the head of the revolution driving shaft 82. In case a 
contact segment 821 holds a substrate 9, it is a member in contact with the edge of opening of a substrate 9. 
Drawing Jiil is a front view showing the arrangement location of the contact segment 821 shown in 
drawing 10 . As shown in drawing!! , a contact segment 821 is left by a unit of 120 degrees on the 
periphery of the order driving shaft 81 and the same axle, and is arranged at three places. In addition, as 
shown in drawing 10 , each contact segment 821 serves as a cross-section configuration of the shape of the 
shape of a crevice which consists of a curved surface, and V character. 

[0062] Moreover, as are shown in drawing 10 , and the taper side of the taper section 862 is contacted, the 
driven piece 822 is formed. The driven piece 822 and the contact segment 821 are connected by the 
connecting plate 824. Moreover, the projection is prepared in the apical surface of the revolution driving 
shaft 82, and the driven piece 822 is being fixed to the projection through the spring members 823, such as a 
coil spring. In addition, a contact segment 821 is located outside the part of a projection at the head of the 
revolution driving shaft 82, and slides on an apical surface. 

[0063] The order driving shaft 81 is connected with the source 83 of order motion through the joint device 
81 1 which can be cut. The first order driving sources 83 are sources of rectilinear motion, such as 
combination of a servo motor and a ball screw, or an air cylinder. Moreover, the revolution driving source 
84 is the motor connected through the gear prepared in the peripheral surface of the revolution driving shaft 
82. Furthermore, the second order driving source 85 moves the frame 851 holding the order driving shaft 81, 
the revolution driving shaft 82, the first order driving source 83, and revolution driving source 84 grade, and 
makes these exercise for one approximately. In addition, the revolution driving shaft 82 has penetrated the 
container wall of the varnishing chamber 24 airtightly through vacuum seals, such as mechanical seal. 
Moreover, in the varnishing chamber 23, the lever which is not illustrated [ which is interlocked with the 
above-mentioned rolling mechanism 8 ] is prepared. The configuration of a lever is the same as that of the 
lever 60 which each robots 61, 62, and 63 which mentioned above have. 

[0064] On the other hand, as shown in drawing 9 , the varnishing tape 242 is wound around the looping- 
around roller 243 formed in the varnishing chamber 24, and is pulled out and used from the looping-around 
roller 243. In the varnishing chamber 24, the rolling-up roller 244 which roils round the used varnishing tape 
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242 is formed. The rolling-up roller 244 rotates by the vacuum motor (motor usable within a vacuum 
ambient atmosphere) 245 formed in the varnishing chamber 24, and rolls round the used varnishing tape 
242. In addition, the looping-around roller 243 carries out a follower revolution, and the intact varnishing 
tape 242 is pulled out by actuation of this rolling up. 

[0065] Moreover, in case a substrate 9 is held by the rolling mechanism 8 and it rotates, the forcing 
implement 247 which pushes the varnishing tape 242 against a substrate 9 is formed. The drive 87 which 
drives the forcing implement 247 is formed in the forcing implement 247. Drawing 12 is the side-face 
schematic diagram showing the configuration of the drive 87 which drives the forcing implement 247 shown 
in drawing 9 . 

[0066] As shown in drawing 12 , the drive 87 mainly consists of straight-line driving sources 873 which 
move the driving shaft 871 with which the head was fixed to the forcing implement 247, the torque motor 
872 which extrudes and pushes a driving shaft 871 ahead and pushes an ingredient 247 against a substrate 9, 
and a driving shaft 871 and a torque motor 872 to the whole approximately. 

[0067] The ball screw 874 is connected with the output shaft of a torque motor 872. The back end part of a 
driving shaft 871 has become in midair, and the ball screw 874 has geared. A driving shaft 871 rotates by 
the non-illustrated revolution specification part. Moreover, combination or an air cylinder of a motor and a 
ball screw etc. can be used for the straight-line driving source 873. In addition, the driving shaft 871 has 
penetrated the container wall of the varnishing chamber 24 airtightly through vacuum seals, such as 
mechanical seal. Moreover, the varnishing tape 242, the looping-around roller 243, the rolling-up roller 244, 
the vacuum motor 246, the forcing implement 247, and the drive 87 are formed in both sides across the 
location in which a substrate 9 is located so that drawin g 9 may show. 

[0068] In addition, the width of face of the forcing side of the forcing implement 247 serves as die length 
almost equal to the die length which lengthened the radius of central opening from the radius of a substrate 
9. However, as long as it makes it rotate a substrate 9, moving a substrate 9 relatively [ direction / of a path ] 
to the varnishing tape 242 and the forcing implement 247, it may be shorter than the above-mentioned width 
of face. 

[0069] Actuation of the varnishing chamber 24 shown in drawing 9 is explained below. In the condition that 
the inside of the varnishing chamber 24 is exhausted by the exhaust air system 241 at predetermined vaccum 
pressure, the second substrate holder 52 holding a substrate 9 moves into the varnishing chamber 24, and 
stops. The halt location in this case is a location whose core of one substrate 9 corresponds with the medial 
axis of the driving shaft 81 before and after showing in drawing 9 and drawing 10 . In addition, in this case, 
the second order driving source 85 is evacuating the order driving shaft 81 and the revolution driving shaft 
82 so that it may be located in a near side by the amount of [ of the order driving shaft 81 or the revolution 
driving shaft 82 ] point from a substrate 9. 

[0070] Next, the second order driving source 85 drives, and the order driving shaft 81 and the revolution 
driving shaft 82 advance to one, and stop by the position. In this location, as shown in drawin g 10 , while 
the actuation head 86 projects from opening of a substrate 9, a contact segment 821 is located on the same 
vertical plane as a substrate 9. In this condition, the first order driving source 83 drives and the order driving 
shaft 81 retreats. The driven piece 822 in contact with the taper side of the taper section 862 moves reverse 
to the elasticity of the spring member 823 outside with retreat. Consequently, each contact segment 821 also 
moves outside and the edge of opening of a substrate 9 is contacted. The first order driving source 83 is 
applying the suitable force for the sense which retreats it to the order driving shaft 81. Therefore, each 
contact segment 821 will be in the condition of having been pushed against the edge of opening of a 
substrate 9 by suitable ******. This will be in the condition that the substrate 9 was held. In this condition, a 
non-illustrated lever drives and the flat spring (un-[ in d rawing 9 ] illustrating) of the couple of the second 
substrate holder 52 is extended. Consequently, a substrate 9 will be in the condition of having been held 
only at the rolling mechanism 8. 

[0071] Next, the revolution driving source 84 of a rolling mechanism 8 operates, and one is made to rotate 
the order driving shaft 81 and the revolution driving shaft 82. Consequently, the substrate 9 currently held 
through each contact segment 821 also rotates to one. In addition, the joint device 811 separates connection 
to the order driving shaft 81 and the first order driving source 83 in the case of this revolution. 
[0072] And when the substrate 9 is rotating, the drive 87 of the forcing implement 247 of the both sides of a 
substrate 9 drives. First, the straight-line driving source 873 operates among drives 87, and the forcing 
implement 247 of both sides moves forward to a predetermined advance location, this advance location will 
be in the condition that the forcing implement 247 pushes the varnishing tape 242 against a substrate 9 - it 
is a front location for a while. Next, a torque motor 872 operates and the forcing implement 247 is advanced 
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for a while. Consequently, the forcing implement 247 pushes the varnishing tape 242 against a substrate 9. 
The generating torque of a torque motor 872 is adjusted and the forcing pressure of the varnishing tape 242 
is controlled by the predetermined value. 

[0073] The projection which exists in the front face of a substrate 9 is shaved off by forcing of the 
varnishing tape 242. Moreover, when the dirt matter has adhered to the front face of a substrate 9 in addition 
to clearance of a projection, this dirt matter may be removed. As a varnishing tape 242, what supported 
polish abrasive grains, such as an alumina particle or a carbonization silicon (SiC) particle, is used on the 
product made from polyethylene terephthalate, or the film made from a polyamide. Moreover, the rotational 
speed of a substrate 9 is good at 100 - 4000rpm extent. 

[0074] In addition, a prudent examination is required for the pressure of the forcing implement 247. When 
performing varnishing on the varnishing tape 242 in a vacuum, it becomes larger than the case where the 
frictional force between the varnishing tape 242 and the front face of a substrate 9 is among atmospheric air. 
For this reason, when it pushes by the same force as the case in atmospheric air, the front face of a substrate 
9 is shaved off superfluously and there is a possibility of it not only taking a projection, but making 
thickness of a protective coat thin. For example, as for pressure, in the case of varnishing in the inside of an 
about 1.0x1 0-2- lOOPa vacuum, it is desirable to consider as 9.8 - 588mN extent. 
[0075] Moreover, where the varnishing tape 242 is pushed against the front face of a substrate 9, there is 
nothing at a substrate 9, the varnishing tape 242 may be moved (rolling up), and varnishing may be 
performed. Moreover, a revolution of a substrate 9 and the both sides of migration of the varnishing tape 
242 may be performed. Where the varnishing tape 242 is pushed against a substrate 9, when moving the 
varnishing tape 242, the configuration equivalent to a follower roller is adopted as the forcing implement 
247. 

[0076] After continuing all over both sides of a substrate 9 and performing such varnishing, a drive 87 
pushes, an ingredient 247 is retreated to a predetermined retreat location, and the revolution driving source 
84 suspends a revolution, next, the push of the flat spring of the second substrate holder 52 by the non- 
illustrated lever - being large - it cancels and a substrate 9 is made to hold again with each maintenance 
pawl Then, after a rolling mechanism 8 makes the first order driving source 83 and the order driving shaft 
81 connect again according to the joint device 81 1, it operates the first driving source 81 and carries out 
predetermined distance advance of the order driving shaft 81 . Consequently, a contact segment 821 moves 
inside with the elasticity of the spring member 823, and maintenance of a substrate 9 is canceled. And the 
second order driving source 85 is operated, one is retreated and the order driving shaft 81 and the revolution 
driving shaft 82 are returned to an evacuation location at origin. 

[0077] Next, the second substrate holder 52 is moved and it is made to stop in the location where the core of 
another substrate 9 becomes the order driving shaft 81 and the same axle. And the actuation same with 
having mentioned above is repeated and varnishing is performed also to another substrate 9. In addition, as 
shown in drawing 1 , with this operation gestalt, two varnishing chambers 24 are formed on both sides of the 
lubricating layer formation chamber 25. Therefore, varnishing is performed to a lubricating layer formation 
front and the back. 

[0078] Next, the lubricating layer formation chamber 25 is explained. Drawing 13 is the side-face schematic 
diagram showing the configuration of the lubricating layer formation chamber 25 shown in drawing 1 . The 
lubricating layer formation chamber 25 forms a lubricating layer in the front face of a substrate 9 in a 
vacuum. Specifically, the lubricating layer formation chamber 25 forms a lubricating layer in the front face 
of a substrate 9 with a vacuum deposition method. As shown in drawing 13 , the lubricating layer formation 
chamber 25 is equipped with the exhaust air system 251 which exhausts the interior, the crucible 252 of the 
couple which collected lubricant inside, the heater 253 which the lubricant in crucible 252 is heated 
[ heater ] and evaporates it, and the rolling mechanism 8 which is made to rotate a substrate 9 and equalizes 
vacuum evaporationo during vacuum evaporationo. 

[0079] Lubricant can be collected in crucible 252, without melting to a solvent. As for the heater 253, the 
thing of a resistance exoergic method is used. It may heat by what irradiates an electron ray and heats it 
depending on the case, and the RF. In addition, a shutter is formed in a crucible 252 upside if needed. The 
rolling mechanism 8 is the same as that of that with which the varnishing chamber 24 shown in drawin g 9 is 
equipped. However, two rolling mechanisms 8 shown in drawing 13 R> 3 are established so that each 
substrate 9 may be held simultaneously and it can rotate. 

[0080] Actuation of the lubricating layer formation chamber 25 shown in drawing 13 is explained below. In 
the condition of being exhausted by predetermined vaccum pressure by the exhaust air system 251, the 
second substrate holder 52 holding a substrate 9 moves into the lubricating layer formation chamber 25, and 
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stops. And a rolling mechanism 8 holds and rotates each substrate 9. In parallel, a heater 253 operates and 
the lubricant in crucible 252 is heated. Lubricant evaporates with heating, it adheres to the front face of each 
substrate 9, and the lubricating film as a lubricating layer is made to deposit. That is, lubricating film is 
simultaneously created by two substrates 9. As lubricant, it is what used PEPE as the principal component, 
and that whose molecular weight is 2000 to about 4000 can be used. As such lubricant, it is sold as the 
product name ZDOL 2000 and ZDOL4000 grade, for example from AUSMONT. 

[0081] The pressure in 50-310 degrees C and the lubricating layer formation chamber 25 of whenever [ at a 
heater 253 / stoving temperature ] is good at about 1.0xlO-2-100Pa. If it vapor-deposits on such conditions, 
lubricating film with a thickness of about l-2nm can be created in about 3-5 seconds. In addition, the 
rotational speed by the rolling mechanism 8 is lower than the case of varnishing mentioned above, and good 
at 5 - 500rpm extent. Thus, after forming a lubricating layer, actuation of a heater 253 and actuation of a 
rolling mechanism 8 are stopped. While returning a substrate 9 to the second substrate holder 52, after 
exhausting again the inside of the lubricating layer formation chamber 25, the second substrate holder 52 is 
moved to the following after-treatment chamber 26. 

[0082] Next, the configuration of the after-treatment chamber 26 and the cooling chamber 27 is explained. 
Drawing 14 is the side-face schematic diagram showing the configuration of the after-treatment chamber 26 
shown in drawing 1 . About 20 - 30% is made the optimal as the BONDEDDO ratio was mentioned above. 
While heating a substrate by the after-treatment chamber 26, he is trying to attain this BONDEDDO ratio by 
adjusting the temperature and time amount of that heating with this operation gestalt. Specifically, the 
above-mentioned BONDEDDO ratio can be attained by maintaining the temperature of a substrate 9 about 3 
to 5 seconds at about 30-150 degrees C. 

[0083] As shown in dra wing_4 , in the after-treatment chamber 26, the infrared lamp 261 is formed so that 
it may become the location of the both sides of the substrate 9 held at the second substrate holder 52. 
Moreover, the exhaust air system 262 is formed in the after-treatment chamber 26, and under after treatment 
and the inside of the after-treatment chamber 26 are exhausted to about 1x10-4 to 1x10 - 5Pa. In addition, 
since it is a process after lubricating layer formation, performing after treatment in a vacuum can prevent 
that the front face of the lubricating layer heated by the elevated temperature is adsorbed, and the impurity 
of the dirt matter is incorporated on it by performing after treatment in a vacuum, although it is not 
indispensable conditions. 

[0084] In addition, although after treatment was performed from heating with this operation gestalt, it is also 
possible to perform after treatment by optical exposure. For example, it is possible by irradiating light, such 
as ultraviolet rays, with lubricant with a photopolymerization operation to adjust polymerization degree and 
to adjust the adhesion to a substrate 9 and surface lubricity. In this case, it replaces with the infrared lamp 
mentioned above, and an ultraviolet ray lamp etc. is used. 

[0085] Moreover, the cooling chamber 27 cools a substrate 9 after after treatment, and makes easy the 
handling by the robot 62 for recovery in the next unload lock chamber 28 etc. The cooling chamber 27 cools 
the gas for cooling, such as hydrogen or helium, on the front face of a substrate 9, and cools blasting and a 
substrate 9 at 100 degrees C or less. It is suitable if the cooler style indicated by JP,1 1-203734,A is used for 
this cooling chamber 27. The robot 62 for recovery formed in the unload lock chamber 28 removes a 
substrate 9 from the second substrate holder 52, and conveys to the cassette 621 for recovery arranged at the 
unload station by the side of atmospheric air. 

[0086] Next, it serves also as explanation of the operation gestalt of invention of the manufacture approach 
of a magnetic-recording disk, and actuation of the whole equipment of this operation gestalt concerning the 
above-mentioned configuration is explained below. First, one substrate 9 is carried in at a time to the load 
lock chamber 1 1 by the robot 61 for loading from the cassette 61 1 for loading arranged at the load station by 
the side of atmospheric air, and is carried in the first substrate holder 51. The first substrate holder 51 moves 
to the preheating chamber 12, and preheating of the substrate 9 is carried out. Then, the first substrate holder 
51 carries out sequential migration at the substrate film creation chamber 13, the magnetic film creation 
chamber 14, and the protective coat creation chamber 15, and the laminating of the substrate film, a 
magnetic film, and the protective coat is carried out on a substrate 9. 

[0087] In the first junction chamber 16, this substrate 9 is removed from the first substrate holder 51 by the 
robot 63 for a transfer, and is carried in the second substrate holder 52 which stands by to the second 
junction chamber 21. As for the first substrate holder 51 by which the substrate 9 was removed, return and 
the following substrate 9 are carried in the load lock chamber 11. And the first conveyance way 1 is gone 
around similarly. 

[0088] On the other hand, the second substrate holder 52 with which the substrate 9 was carried in the 
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second junction chamber 21 carries out sequential migration at the first cleaning chamber 22, the second 
cleaning chamber 23, the varnishing chamber 24, and the lubricating layer formation chamber 25, and a 
lubricating layer is formed on a protective coat. And the second substrate holder 52 moves in order of the 
after-treatment chamber 26 and the cooling chamber 27, and after treatment of a substrate 9 and cooling are 
performed. The unload lock chamber 28 is reached, a substrate 9 is removed from the second substrate 
holder 52 by the robot 62 for recovery, and the second substrate holder 52 is taken out by the cassette 621 
for recovery by the side of atmospheric air. After a substrate 9 is removed, the second substrate holder 52 
moves to the second junction chamber 21, is again used for maintenance of the following substrate 9, and 
goes the second conveyance way 2 around. In addition, the substrate holders 51 and 52 are located in each 
chambers 10-17, and 20-29, and it moves to each following chambers 10-17, and 20-29 for every tact time. 
[0089] The equipment of this operation gestalt concerning the above-mentioned configuration and actuation 
has the following technical meaning. First, since it can carry out consistently from creation of the substrate 
film to formation of a lubricating layer with one equipment, the cost of the labor cost which operates the 
cost and equipment of a production facility etc. becomes cheap compared with the former. Moreover, 
equipment can carry out automated system operation and the time amount of automated system operation 
becomes long compared with the former until all the substrates 9 in the cassette 61 1 for loading are 
processed and it is collected by the cassette 621 for recovery. For this reason, it improves also in respect of 
productivity. 

[0090] And since after creation of a protective coat is consistent in a vacuum and is performed to formation 
of a lubricating layer, mixing or adhesion of the dirt matter on the inside of the interface of a protective coat 
and a lubricating layer or a lubricating layer or the front face of a lubricating layer is controlled. For this 
reason, according to this operation gestalt, generating of problems, such as dirt of the recording layer by the 
dirt matter, adhesive lowering of a lubricating layer, ununiformity-izing of the thickness of a lubricating 
layer, and precision lowering of BONDEDDO ratio control of a lubricating layer, is controlled, and the 
configuration which was extremely suitable for manufacture of the magnetic-recording disk with which a 
spacing is decreasing is offered. 

[0091] Moreover, since the dirt matter of the front face of a substrate 9 is removed by plasma ashing and gas 
blow before formation of a lubricating layer, it is this point and the above-mentioned effectiveness is 
acquired further highly. Plasma ashing is mainly effective for clearance of the dirt matter of an organic 
system, and the gas blow is effective for clearance of the dirt matter of inorganic systems, such as a metal 
and glass. And for a start, after cleaning, without exposing the substrate 9 in the second cleaning chambers 
22 and 23 to atmospheric air, the defecated front face is not soiled by atmospheric air, and since it is carried 
by the lubricating layer formation chamber 25 and a lubricating layer is formed, while it has been the clean 
surface, a lubricating layer is formed. For this reason, the above-mentioned effectiveness is acquired still 
more highly. 

[0092] Moreover, since varnishing is performed in a vacuum, a substrate 9 does not adhere [ the dirt matter 
in atmospheric air ] in the case of varnishing. Also at this point, the problem resulting from the dirt matter is 
controlled further. And since it is conveyed by the lubricating layer formation chamber 25 and a lubricating 
layer is formed after varnishing, without exposing a substrate 9 to atmospheric air, this effectiveness is 
acquired still more highly similarly. 

[0093] Moreover, since after treatment which improves the property of a lubricating layer is performed in a 
vacuum, the dirt matter in atmospheric air does not adhere to the front face of a substrate 9 in the case of 
after treatment. This point or the problem which originated in the dirt matter also at this point is controlled 
further. And since it is conveyed by the after-treatment chamber 26 and a lubricating layer is formed after 
lubricating layer formation, without exposing a substrate 9 to atmospheric air, this effectiveness is acquired 
still more highly similarly. 

[0094] Moreover, the configuration used without melting lubricant to a solvent has the following technical 
meaning. As a solvent which dilutes lubricant, since lubricant was a fluorine system, many chlorofluocarbon 
was used as a solvent for dilution before. However, many chlorofluocarbon alternative solvents, such as 
perfluorocarbon (PFC), came to be used by making the problem of ozone layer depletion into a background. 
However, it is supposed that it is also this chlorofluocarbon alternative solvent the causative agent of global 
warming, and it also has the inclination to regard the activity of a solvent itself as questionable. 
[0095] Another problem of using a solvent is dirt of a lubricating layer. As a result of dissolving and 
applying to a solvent, an impurity may mix in a lubricating layer and problems, such as adsorption on the 
corrosion of the magnetic head by impurities, such as ion, existing, the mechanical damage of the magnetic 
head by the projection which exists in a lubricating layer front face, and the disk front face of the magnetic 
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head by lubricating properties not being enough, may arise owing to this. Since a solvent is not used with 
the approach and equipment of this operation gestalt, there is no problem resulting from using such a 
solvent. 

[0096] However, a little solvent may be used from the objects, such as carrying out easy [ of the handling of 
lubricant ], practical. As a solvent, perfluoroalkyl system solvents, such as HFE 7300 and 7100 (trade name) 
by 3M company, are used. The amount used is below 1 volume % to lubricant. 

[0097] Next, the magnetic-recording disk manufacturing installation of the second operation gestalt of the 
invention in this application is explained. Drawing 15 is drawing showing the body of the magnetic- 
recording disk manufacturing installation of the second operation gestalt of the invention in this application. 
The equipment of the operation gestalt shown in drawin g 15 differs from the operation gestalt which the 
configuration which performs plasma ashing for cleaning the front face of a substrate 9 mentioned above. 
That is, with the operation gestalt shown in this drawing 1 5 , ashing is performed by the protective coat 
creation chamber 15, and the configuration of this protective coat creation chamber 15 is shown in drawing 
15 R> 5. 

[0098] Although the protective coat creation chamber 15 shown in drawin g 15 is the same as that of what is 
shown in drawing 6 almost, the configurations of a gas feed system 152 differ. Namely, the gas feed system 
152 shown in drawing 15 can change a hydrocarbon compound, the mixed gas of hydrogen, and oxygen gas 
by the bulb 154, and can introduce them now into the protective coat creation chamber 15 selectively. 
[0099] In the configuration shown in drawing 15 , when creating a protective coat, a hydrocarbon compound 
and the hydrogen gas of hydrogen are introduced. The first substrate holder 51 is not moved after creation of 
a protective coat, and the inside of the protective coat creation chamber 15 is exhausted to about 5x10 - 2Pa 
by the exhaust air system 151. And introductory gas is changed to oxygen by closing motion of a bulb 154. 
And the RF plasma of oxygen performs ashing like the operation gestalt mentioned above. 
[0100] With the operation gestalt shown in this drawing 15 , there is a technical meaning special [ that not 
only the dirt matter of the front face of a substrate 9 but the dirt matter adhering to the first substrate holder 
51 is removable ]. If the dirt matter has adhered to the first substrate holder 51, in case it is maintenance of 
the following substrate 9, this dirt matter will move to a substrate 9, and will tend to adhere. According to 
the equipment of this operation gestalt, it is effective in the ability to also control adhesion of the dirt matter 
which went via such a first substrate holder 51 in addition to the front face of a substrate 9. Moreover, if 
conditions are set up so that the plasma may be spread more, it is also possible to remove the dirt matter 
adhering to the exposed surface of the structure in the protective coat creation chamber 15. 
[0101] Next, the magnetic-recording disk manufacturing installation of the third operation gestalt of the 
invention in this application is explained. Drawing ,16 is drawing showing the body of the magnetic- 
recording disk manufacturing installation of the third operation gestalt of the invention in this application. 
The equipment of this third operation gestalt has the composition of having added the third cleaning 
chamber 200 which cleans the front face of a substrate 9, to the first operation gestalt mentioned above. The 
third cleaning chamber 200 can be formed between the second cleaning chamber 23 and the varnishing 
chamber 24 in the configuration shown in drawing 1 . Drawing 16 serves as a side-face schematic diagram 
having shown the configuration of this third cleaning chamber 200. 

[0102] The third cleaning chamber 200 shown in drawing 16 irradiates laser on the front face of a substrate 
9, and is cleaned. That is, the third cleaning chamber 200 is equipped with the laser oscillator 201 and the 
introductory aperture 202 which introduces into the interior the laser light oscillated from the laser oscillator 
201 . The introductory aperture 202 is formed so that opening of the third cleaning chamber 200 may be 
plugged up airtightly. Cleaning of the front face of the substrate 9 by laser light is mainly performed by the 
ablation effectiveness. That is, if laser light is irradiated by the dirt matter adhering to the front face of a 
substrate 9, association of the dirt matter will be solved by laser luminous energy, and it will be removed. In 
addition, the third cleaning chamber 200 also has the exhaust air system 203, and the above-mentioned 
cleaning is similarly performed in a vacuum. 

[0103] When an example of cleaning of the front face of the substrate 9 by laser light is shown, it is a 
laser:excimer laser (wavelength of 248nm). 

exposure energy-density: ~ two or less 200 mJ/cm exposure method: - pulse pulse number [ of about 1- 
100Hz ]: - 100 or less conditions are mentioned. In addition, when 200 mJ/cm2 is exceeded, there is a 
possibility of deleting the protective coat of the front face of a substrate 9. In order to clean in the range 
which does not delete a protective coat, an exposure energy density may be made low, the frequency of a 
pulse may be made low, or a pulse number may be made small. 

[0104] In addition, it is suitable, if laser light is irradiated rotating a substrate 9 by the rolling mechanism 
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same while scanning laser light to the direction of a path of a substrate 9 as the thing in the operation gestalt 
mentioned above so that laser light can be irradiated all over the front face of a substrate 9 at homogeneity. 
[0105] Next, the magnetic-recording disk manufacturing installation of the fourth operation gestalt of the 
invention in this application is explained. Drawing 17 is drawing showing the body of the magnetic- 
recording disk manufacturing installation of the fourth operation gestalt of the invention in this application. 
The big focus of this fourth operation gestalt is a point which varnishing processing and lubricating layer 
formation can perform by one chamber. That is, it replaces with the first varnishing chamber 25 and 
lubricating layer formation chamber 26 of an operation gestalt, and the lubricating layer [ varnishing-cum-] 
formation chamber 210 which performs varnishing and lubricating layer formation is formed. Drawing 1717 
is the side-face schematic diagram showing the configuration of this lubricating layer [ varnishing-cum-] 
formation chamber 210. 

[0106] The lubricating layer [ varnishing-cum-] formation chamber 210 equips varnishing and coincidence 
on a substrate 9, the rolling mechanism 8 which rotates a substrate 9 around the revolving shaft of the same 
axle, the varnishing tape 212 pushed against the front face of the substrate 9 which rotates by the rolling 
mechanism 8, and the varnishing tape 212 with lubricant applicator 213 **** which applies lubricant on the 
front face of a substrate 9 by holding a substrate 9 with the exhaust air system 21 1 which exhausts the 
interior. 

[0107] Since a rolling mechanism 8 and varnishing tape 212 grade are the same as that of the thing in the 
first operation gestalt mentioned above, explanation is omitted. The lubricant applicator 213 mainly consists 
of a syringe 214 which carries out the regurgitation of the lubricant from a head, a supply hose 215 
connected to the syringe 214, and a sending-out pump which is not illustrated [ which sends lubricant to a 
syringe 214 through the supply hose 216 from the container which is not illustrated / which collected 
lubricant ]. In addition, the syringe 214 and the supply hose 215 are formed in the both sides of the location 
in which a substrate 9 is located. 

[0108] It serves also as explanation of the operation gestalt of claim 10 thru/or the magnetic-recording disk 
manufacture approach of 13, and actuation of the lubricating layer [ varnishing-cum-] formation chamber 
210 shown in drawing 17 is explained below. Like the first operation gestalt mentioned above in the 
condition that the inside of the lubricating layer [ varnishing-cum-] formation chamber 210 is exhausted by 
the exhaust air system 21 1 at predetermined vaccum pressure, the second substrate holder 52 holding a 
substrate 9 moves into the lubricating layer [ varnishing-cum-] formation^chamber 210, and stops in a 
predetermined location. And a rolling mechanism 8 holds and rotates one substrate 9. In the case of this 
revolution, the forcing implement of the both sides of a substrate 9 is displaced towards a substrate 9 by the 
non-illustrated actuator, and pushes the varnishing tape 212 against both sides of a substrate 9. 
Consequently, the projection which exists in the front face of a substrate 9 is shaved off. 
[0109] In parallel, the lubricant applicator 213 operates. With a non-illustrated sending-out pump, lubricant 
is sent to a syringe 214 through the supply hose 215, and it is breathed out from a syringe 214. The 
breathed-out lubricant is applied on the varnishing tape 212. Lubricant moves with migration of the 
varnishing tape 212, if the varnishing tape 212 of a part on which lubricant was applied is pushed against the 
front face of a substrate 9, lubricant will be pressurized between the varnishing tape 212 and a substrate 9, 
and will be extended thinly, and will be applied to the front face of a substrate 9 with it. It is easy to be what 
used as the principal component as lubricant PEPE mentioned above. A little solvent may be used as 
mentioned above. Moreover, the pressure in the lubricating layer [ varnishing-cum-] formation chamber 210 
and the forcing pressure by the forcing implement are the same as that of the operation gestalt mentioned 
above, and are good. 

[0110] After continuing all over both sides of a substrate 9 and performing such varnishing and spreading of 
lubricant, a forcing implement is retreated and the revolution by the rolling mechanism 8 is suspended. The 
second substrate holder 52 is moved, and a rolling mechanism 8 holds and rotates another substrate 9. And 
varnishing and formation of a lubricating layer are performed simultaneously similarly. In addition, 
actuation in parts other than lubricating layer [ varnishing-cum-] formation chamber 210 is the same as that 
of the first operation gestalt mentioned above. 

[0111] Since the lubricating layer [ varnishing-cum-] formation chamber 210 performs varnishing and 
spreading of lubricant simultaneously, compared with the former, its productivity is improving, so that the 
above-mentioned explanation may show. In addition, the "coincidence" in this case includes the case where 
varnishing and spreading of lubricant are performed simultaneously literally, and the case where it is 
roughly carried out simultaneously although it is not the operation produced simultaneously strictly. 
Moreover, with this operation gestalt, since spreading of varnishing or lubricant is performed in a vacuum, 
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the dirt matter in atmospheric air is not incorporated by the lubricating layer, and it can contribute to 
manufacture of a good disk also with this point. However, even if it performs these in atmospheric air, the 
effectiveness of raising productivity is acquired similarly. 

[0112] Moreover, it has relation with very close performing simultaneously performing varnishing in a 
vacuum, and varnishing and lubricant spreading. That is, since it will become larger than the case where the 
frictional force between the varnishing tape 212 and the front face of a substrate 9 is among atmospheric air 
although it is dramatically effective in dirt matter reduction if varnishing on the varnishing tape 212 is 
performed in a vacuum, there is a possibility that varnishing may become superfluous. As for an excess, 
varnishing not only deletes a projection, but it is the situation of deleting the protective coat formed 
beforehand. On the other hand, with a raw material, viscosity of lubricant is dramatically high. Therefore, 
the direction melted to the solvent tends to carry out spreading. However, the activity of a solvent has the 
problem which was mentioned above. 

[0113] The configuration of this operation gestalt has a killing two birds with one stone technical meaning 
which solves such a problem at once. That is, in addition to superfluous varnishing being prevented when 
lubricant enters between a varnishing tape and a substrate 9, if the configuration which applies lubricant to a 
substrate 9 through a varnishing tape is adopted, even if it is viscous high lubricant, the effectiveness that 
spreading to a substrate 9 can be performed easily will be acquired. 

[01 14] In addition, with the above-mentioned operation gestalt, although the lubricating layer to the front 
face of a substrate 9 was formed by applying lubricant on the varnishing tape 212, you may carry out with 
vacuum deposition like the first operation gestalt. That is, you may make it form crucible 252 and a heater 
253 as shown in drawing 13 in the lubricating layer [ varnishing-cum-] formation chamber 210. Moreover, a 
lubricating layer may be formed with a spray method. In this case, an injection implement is formed in the 
lubricating layer [ varnishing-cum-] formation chamber 210, and it is made to make the lubricant melted 
into a solvent inject from an injection implement. 

[0115] Next, the magnetic-recording disk manufacturing installation of the fifth operation gestalt of the 
invention in this application is explained. Drawing 18 is drawing showing the body of the magnetic- 
recording disk manufacturing installation of the fifth operation gestalt of the invention in this application. As 
for this fifth operation gestalt, the configuration of the varnishing chamber 24 differs from the first operation 
gestalt. That is, it is the point that a cleaning means 88 to clean the front face of the varnishing tape 242 in a 
vacuum in advance of varnishing is established with this operation gestalt. The cleaning means 88 cleans the 
varnishing tape 242 within the varnishing chamber 242. 

[0116] The organic substance, such as a molecular film with oxygen ion, sulfate ion, etc., dust, and fats and 
oils, etc. may have adhered to the front face of the varnishing tape 242 as dirt matter. If varnishing is 
performed after such dirt matter has adhered, the dirt matter will move and adhere to the front face of a 
substrate 9. With this operation gestalt, the front face of a varnishing tape is cleaned with the cleaning means 
88 in advance of varnishing in consideration of such a thing. The concrete target mainly consists of a source 
881 of an ion beam where the cleaning means 88 was established in the varnishing chamber 24, and a gas 
supply system 882 which supplies material gas to the source 881 of an ion beam. 
[0117] A gas supply system 882 supplies argon gas or oxygen gas, and the source 881 of an ion beam 
irradiates the beam of argon ion or oxygen ion at the varnishing tape 242. As for the incident angle to 250- 
600eV and the varnishing tape 242, it is [ the acceleration energy of an ion beam ] desirable to consider as 
about 30 - 40 degrees. In addition, when breakage on the varnishing tape 242 by the ion beam poses a 
problem, acceleration energy is made small or an incident angle is enlarged, the width of face of the 
exposure pattern of an ion beam is the same as the width of face of the varnishing tape 242, or somewhat 
larger extent than it and die length are about 30mm - it considers as a rectangle mostly. In addition, the 
source 881 of an ion beam is equipped with the non-illustrated convergence electrode, and an ion beam is 
completed so that it may become a pattern of this level. 

[0118] The ion beam irradiated by the varnishing tape 242 calculates, or shaves and removes the dirt matter 
which exists in the front face of the varnishing tape 242. It is pushed on the surface of a substrate, and 
varnishing is performed as the front face of the varnishing tape 242 was defecated and the varnishing tape of 
the clean surface mentioned above by this. For this reason, adhesion on the front face of the substrate 9 of 
the dirt matter which went via the varnishing tape 242 is prevented. Although the front face of the 
varnishing tape 242 was cleaned by the ion beam with this operation gestalt, cleaning according to an 
operation of the plasma and laser is also possible. Moreover, in the configuration of the fourth operation 
gestalt mentioned above, it is also possible to clean the front face of the varnishing tape 212. 
[0119] Next, the operation gestalt of invention of an inline-type substrate processor is explained. The 
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magnetic-recording disk manufacturing installation shown in drawing 1 serves as an operation gestalt of 
invention of claim 33 as it is. That is, along with each of the conveyance ways 1 and 2 of the shape of two 
non-termination, two or more vacuum chambers 10-17, and 20-29 are connected, and the robot 63 for a 
transfer which conveys in a vacuum is formed, without taking out a substrate 9 to atmospheric air along the 
third conveyance way 3 which connects the two conveyance ways 1 and 2. 

[0120] Since the configuration which two or more vacuum chambers 10-17 are formed [ configuration ] 
along the non-termination-like conveyance way 1, and makes the substrate holder 51 go around along the 
conveyance way 1 does not take out the substrate holder 51 to atmospheric air, it has the merit that the dirt 
matter in atmospheric air is not carried into equipment through the substrate holder 51. However, in such 
inline-type equipment, if it is going to make [ more ] the number of the vacuum chambers 10-17, the overall 
length of the conveyance way 1 will become long. If the overall length of the conveyance way 1 becomes 
long so that it may be guessed from drawing 1 , the space surrounded on the conveyance way 1 will become 
large. Since the space of this part is useless space unrelated to especially processing of a substrate 9, buildup 
of the monopoly area by the space of this part becoming large is not significant. 
[0121] More vacuum chambers can be extended without increasing the occupancy area of the whole 
equipment so much, if the conveyance way 2 of the shape of still more nearly another non-termination is set 
up, there is along this conveyance way like the equipment of this operation gestalt and the vacuum chambers 
20-29 are extended. For this reason, when it is consistent in a vacuum and made to perform more 
processings, it becomes what was dramatically suitable. 

[0122] In the magnetic-recording disk manufacture mentioned above, the view of such an inline-type 
substrate processor is not restricted, but can be applied to it. For example, also in manufacture of display 
devices, such as manufacture of optical information record media, such as a compact disk, and a liquid 
crystal substrate, etc., as long as the configuration of an inline type is adopted, it is applicable. In addition, 
on the occasion of implementation of invention of the magnetic-recording disk manufacturing installation of 
claims 2-5, it is not limited to equipment of an inline type which was mentioned above. The equipment of 
the cluster tool mold which has arranged two or more processing chambers and load lock chambers, and an 
unload lock chamber around the conveyance chamber equipped with the carrier robot may be used. 
[0123] In addition, the name a "magnetic-recording disk manufacturing installation" means the equipment 
used for manufacture of a magnetic-recording disk. Therefore, the case where all production processes are 
performed only by it, and the case where other production processes are performed in other equipments are 
included. Moreover, in this description, a "magnetic-recording disk" is the generic name of the disk with 
which informational record is performed using a magnetic operation, and the disk which uses other 
operations and records information with a magnetic operation like a magneto-optic disk is also included 
widely. 
[0124] 

[Effect of the Invention] Since according to the approach according to claim 1 or the equipment according to 
claim 16 of this application after creation of a magnetic film is consistent in a vacuum and is performed to 
formation of a lubricating layer as explained above, mixing or adhesion of the dirt matter on the inside of the 
interface of a protective coat and its substrate or a lubricating layer or the front face of a lubricating layer is 
controlled. For this reason, generating of problems, such as dirt of the recording layer by the dirt matter, 
adhesive lowering of a lubricating layer, ununifonnity-izing of the thickness of a lubricating layer, and 
precision lowering of BONDEDDO ratio control of a lubricating layer, is controlled, and the configuration 
which was extremely suitable for manufacture of the magnetic-recording disk with which a spacing is 
decreasing is offered. Moreover, according to an approach according to claim 2 to 5 or equipment according 
to claim 1 7 to 20, since the front face of a substrate is defecated before formation of a lubricating layer by 
the cleaning in a vacuum in addition to the above-mentioned effectiveness, the above-mentioned 
effectiveness is acquired still more highly. Moreover, since a lubricating layer is formed according to an 
approach according to claim 6 or equipment according to claim 21, without exposing a substrate to 
atmospheric air after cleaning, the above-mentioned effectiveness is acquired still more highly. Moreover, 
according to an approach according to claim 7 or equipment according to claim 23, since varnishing is 
performed in a vacuum, the dirt matter in atmospheric air does not adhere on the surface of a substrate in the 
case of varnishing. For this reason, the above-mentioned problem resulting from the dirt matter is controlled. 
Moreover, since a lubricating layer is formed according to an approach according to claim 8 or equipment 
according to claim 24, without exposing a substrate to atmospheric air after varnishing, the above-mentioned 
effectiveness is acquired still more highly. Moreover, according to an approach according to claim 9 or 
equipment according to claim 25, since a varnishing tape is cleaned in advance of varnishing in addition to 
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the above-mentioned effectiveness, dirt of the front face of the substrate on a varnishing tape is prevented. 
Moreover, according to equipment an approach according to claim 10, claim 26, or given in 27, since 
varnishing and lubricating layer formation are performed simultaneous or almost simultaneous, productivity 
improves. Moreover, according to an approach according to claim 1 1 or equipment according to claim 28, 
since a varnishing tape is cleaned in advance of varnishing in addition to the above-mentioned effectiveness, 
dirt of the front face of the substrate on a varnishing tape is prevented. Moreover, according to an approach 
according to claim 12 or equipment according to claim 29, since a solvent is not used in addition to the 
above-mentioned effectiveness, there is no problem resulting from the activity of a solvent. Moreover, 
according to an approach according to claim 13 or equipment according to claim 30, since varnishing and 
lubricating layer formation are performed in a vacuum in addition to the above-mentioned effectiveness, 
adhesion of the dirt matter to the front face of a substrate is controlled. For this reason, the problem resulting 
from adhesion of the dirt matter is controlled. Moreover, since after treatment which improves the property 
of a lubricating layer is performed in a vacuum according to an approach according to claim 14 or 
equipment according to claim 31, it is controlled that the dirt matter adheres on the surface of a substrate in 
the case of after treatment. For this reason, the problem resulting from adhesion of the dirt matter is 
controlled. Moreover, according to an approach according to claim 15 or equipment according to claim 32, 
after lubricating layer formation, since after treatment is performed without exposing a substrate to 
atmospheric air, the above-mentioned effectiveness is acquired still more highly. Moreover, according to 
equipment according to claim 22, when the dirt matter of the front face of a substrate is removed and 
cleaned by plasma ashing, the dirt matter adhering to the exposed surface in a protective coat creation 
chamber is also simultaneously removable. Moreover, there is no need of preparing separately the chamber 
which cleans by plasma ashing. Moreover, more vacuum chambers can be extended, without increasing the 
occupancy area of the whole equipment so much, since it is conveyed in a vacuum according to equipment 
according to claim 33, without taking out a substrate to atmospheric air along another conveyance way 
which connects at least two conveyance ways where it adjoins of the conveyance ways of the shape of two 
or more non-termination. For this reason, when it is consistent in a vacuum and made to perform more 
processings, it becomes what was dramatically suitable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ***♦ s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 14] 
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[Drawing 17] 
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PROBLEM TO BE SOLVED: To solve various problems in a manufacturing 
process following the reduction of spacing, i.e., a distance between a magnetic 
head and a recording layer. 

SOLUTION: One of plural vacuum chambers on an endless carrier path 1 is a 
magnetic film forming chamber 14 for forming a magnetic film for a recording 
layer, one of plural vacuum chambers on another endless carrier path 2 is a 
lubricant layer forming chamber 25, and a substrate 9 after the formation of a 
magnetic film is conveyed through a vacuum chamber 31 on a third carrier path 
3 to the lubricant layer forming chamber 25 without being exposed to 
atmosphere. During the conveyance of the substrate 9 from the magnetic film 
forming chamber 14 to the lubricant layer forming chamber 25 t the substrate 9 is 
provided with a protective film formed by a protective film forming chamber 15, 
subjected to cleaning by plasma ashing in a first cleaning chamber 22, subjected 
to cleaning by a gas flow in a second cleaning chamber 23, and then subjected 
to burnishing in vacuum in a burnishing chamber 24. After the formation of a 
lubricant layer, the substrate 9 is conveyed to a post- processing chamber 26, 
and post-processing for adjusting the adhesion and lubrication of the lubricant 
film is carried out in vacuum. 
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2 

x-fx^sit^rffi-paBoTx 

5^-^ -r>ati:fe tB(}fBiHifl®Jgfigxa*ra^»cfT 

BuiB-' - *s 3. a, / v i/ 3. r- - y*mi&<D&m 

[1»3&«1 1] MSE^-^vS/afcJfcitStte/*-- 
[SW&H l 2 ] tuifflBMSiaV «»JKi8*»"r c & < 

[n«a i 3 ] kkbh-- v faRy wmmm<o& 

So 

t-ssittiismsxgfc. KttHf^fiRxs©^ts«o* 
iWBW»»jBiaxiBo«x mmmttimmLTximmm 

[W#^l 5] HufBiimS^JSXSjb^BuEmffiax 

40 wfc-raaaiBatfv x*«s»«. 

K^SB^t 1 -r X ? SfitS^T'S -o T> 

wet ««« i: -r s^K»fBM^7 ; -< , x ^Sit^B, 
i 8 ] toe* -iyjft s« 

O^ffi^ffitf^Hfc^^X^y^Xv^r^L, ^ 
50 XvctJT^fiSc?ns^'i'*vXt4^?£tt«©f^ffl»i: 
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3 

efcoatae*^ x* straw. 
mmou 9] una* u v/t-c*, mm 

ttftK*. JSWSftfc 3ttfflx*>i/*-te J: 0 Me 

[W#* 2 o ] «ne* "J ■* s« 

chi&h 2 1 ] we* u --v^-v v/^-^e-Mia 

-rsWaS3R*«*.T«f-»SC4:*«F«i:"*-*lll*ai 775 

120 wvf n»i::e«ottftefli7*v x *§arasBo 

[W*^ 2 2 ] ^a*ffi£GMJ80tt&lt%f&£ 
^ffifcffit^Kfc&StfXO^XVfcJBiSU T^X 

[M&H 2 3 ] SCoXBiclBflUlfll <0«Mt **ffJ« 

-rsoitiims*-* y/^-^fli^ftaaaEa^ x?g 

£f 5^— .=. >y -> i £ JS^ifT-fi 1 -5 / — -y a ^ -v v 
2 4] MIB/ V- - -V ~> 3. co^lcStgO^ffilc 

x^SBt^Bo 

2 3 Xtt 2 4 HBSS<9fi&:§»a«'r W X * SBtSIBo 
it^BT'SoT, 
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4 

f^*-T — •r>af-yt, ifflitgij^ ^ — — -y a 

t" — yvcfflmmtzmm lt a-- -y -> a. 7—yt*mw.v> 

£ T SH*^ 2 6 E«<t«3BB»7*.r X ^^iiSB, 
[1*^2 8] BijfB^-^-y^^i-JfefcoTSuIB^- 
70 - >y t— ^*ffi^*3g'f T?* 'J -- V^-TS * i; 

zftr^zc £*<&&.£? zm&m 

2 7 fB3£<08!SWB»7^ X *g!ii«Bo 

rg^-rc ^m-rs tot-fesc t an 

2 7 X« 2 8 IB^^K^IB^x w X ^m^Bo 
[R^n 3 0 ] Kffi/ >y > 
^-ti, K^*TtufB^---y->^ 4:t5IBiH»JlJe^i: 
^rfrafcOT'feac t^#^i:-rsffl5f<^2 7. 2 8X 
li 2 9lBfg©iKMfBax^ X^S3§SBo 

[^32] mmmmmm-^^-i^^ms^. 
30 mm** zs;<>-Kmffi.i£*;mcm-?c t%< mm-tzw 

[«*«3 3] mm\cm-3Tmi<o*&.*w*- 

gfcffiHfiB. 
[000 1] 

[000 2] 
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5 

[0 0 0 3] mj$M<VB&&. J-XT<D3WT**T*3tlT^ 

[0 0 0 4] ±B>S— -vVaftffoftft, jffllte©^ 
ir;l/ (PFPE) ^<07y|g*®?»aU*W*nTV^ 

[0005] j& *wf£fe^T, mm ti±, m 
sm^m^^b* raises® j ta-^^a-^^s, 

[0006] 

[^7b^?*LJ;^i:-r5^M] jfi^t^iJSl^ES 

^.tf^-F-rVX^ 2 00 0^lC(±2 0^e 30 

f h/W'fyf, 20 0 l^»cti4 0^e^b/T 

[o o o 7 ] 0 1 9 T*ii\ mmmm^ w xw-mt l 
/jEstu taiiJf 9 i o±tffill9 2*«gjfc**u «a 

St9 2<D±»;:ffl?IJi9 3 3WB«**ifc«Btfc*oTlr-> 

So 1WB©C«Rtf»»Wb*ff3««'Ny Htt. />- 40 

^—>^l±. fiHEM'N'y F<DteM*f?£ig?S59 0 0 te 
iM9 1 fccOF^cDIElSf (SI 9tSTgt) S 

it, najkii^iHW 900 m 9 3 twrato^fs 
gsmja«riRi±2-a-stcti, x^—»'^s*/h^<-rs 

[0 0 0 8] X^->yyscM'>t#t\ S5gya-fe 
Xfc^-T5il* ; t.^^bV^«Oi:^:oT^5o x^- 
S/V^S^jgE^? FJ?±Sd*/J»S<T 50 
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-<X^ K^'f^T-li'N-y Ff?±Stt 1 0~2 Onml 
00 , «W«9 2^iP(»Ji9 3©JP**»<LT^<j& 
B*«*«. «ttl«9 2 0»«*«»<*a0U:flsv\ £9 
^T««©«^«BM19 2 fcf&aws C fctf**6ti 

©E#tf.fct>JKL<a-3"C«r'»*. 

[0009] ZLOJ:5ajja*W»fcLT, &SSI92CQ 
fMfcS&HU «*©Xy<y*j**»6flsS*3f6H (CVD) 

■iWWSftStf, cvDSfcte**^ ^t€yh*7 

-r"?;*;— tfv (d iamond- 1 ike-carbon. DLC) £Hf{£*x3 
afWlFfiFr *««Tj|Wt» 9 3 ©«jS*fr 5 t > mhmi 9 

3 ©f#n3MWMST u/t •? > mm® 9 3 cqjss ots-t 

[0010] 1MM9 aefttt&Att. WfWWMW 
«W»?05N«BI«««ail«9 2®*-#yfc?l5»te:IS^ 
•T.&tfcU:.J;t)|qLt , r5, J:D^t>f*a^KOfti&lc 

*n» F©flE»S£*?»9 o o <D!ft*£|$ik-r«ffiMI 
9 StO^cOBWOfcfefCti, ilrf/19 3<D*ffi#jfiT7 

a, jas^coiiffcb^Hvc: k««asuv«. gp-^ ^7? 

[0 0 1 1 ] -*Xtt3R75©5|5«B3B««aBR9 2«DA- 
Xlslclg&LT^Zmfttt&y'rv (bond 

e d lub), MXvm&mtfms-ST'&zmftTtt 

7'J-;l/7 (free 1 u b) . WSHM9 3<0±m* 
tl^tWSo Svf^Fl/Hli, 2 0~3 0%IStf 

[0 0 12] M#$n^#>T-y FUi/ah&SjJ&rSfc 

46, Mms9 3<r)m&&, mmm 9 3MLxm^^ 

M WBMk*g) WfctiS, L*^L*^&, 

iajiwiaofiWii9 2o«isa:, ft^wtc?sitT% *m 

<®«sn5o cco^, mmj§9 3*Bi$,Ln:t&, m 
mm 9 3 £«s£i9 2 tfloHtjfiiMiiwgiasnTb* 
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[0013] xmomut, c<D&o&mm*:Mm?z 

[0 0 14] 

[is®^S¥^'r5^J6©#g:] ±eaw*<is*'r*ft 

mem? c t & < jgiM-r 5«if^*$cf t <,•> ? mm*m? 
So ±fe§8S*)5¥ifc?-afc4&. msraaettottaoBB 

izmmvmm \cmmm*&m* a «M&jgxis t 

t* ^ y v^'-r a if u -- > ^xg£-g-t? £ #f/£ 

tte»#*2<o#Wifc*j^T, «ijfs^y-->^x 

wkTmvmm*. mmmk2commcis^T, mm 
i"j--y^iia, mmvmmicuxtzmMi^ mm 

commit, mzmimzT}m5^-?tifr(Dmmz.i£^ 

ttfitt a Ktt«ff «xB«««y««iEa-r x ^ get?? 
wra„ ±fat8S£f»i£-r a bj^s 8 tangos^ 
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S 

-r>ati, y > a. t^- r^rSS^^ffitctg y 

tfacttc^ymM-iat^-eisy. c®^— 

7 t -7**a»«frT* * 'J -- V^Lfc&tcM-^ ? ~> a 

&m? afc<,^$t/»&#f a„ ±taHM^»^-rafc 
sst'$^t, t5se«ffligffcsxg©&»c, ««©ig® 

X^H^tff^TjrST'fey, mlfa/^---y->^«. ^ 
--ffa -r- y ^fi«0D*ffitc^ y fiftt 5 c t lc J; y 

fft>nat><oT**y. niBflWJKo^jStt, ^--7-> 

<os®<otsy#^e.na^tc!sm§ij*»«««ffiti:^ 
20 ^acfrt^yff^tiatoTfeact^itafrass 

^*i 2ta«<?)iKMfas7 ? - 1 'x^iaig^o^ti\ 
toen^tRi oxi±i i<o^fcfet,^T, MeawM 

a, ±iBR^»!*-rafc*!), is*3®i 3ta«©«^fa 
jo m^^^wm.ismnmm. t5faiB*^io. 1 ix 

wra. ±asaw*«fi*f aft», m^i 4ta^©si 

mysmcom^a, mmm&m 1 4 o^jc^^t, tuta 

»;tcBS2n*c^(,^^^-ra, 
[0015] ±.tzmm*M®:?2>rctb, w^i 
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ittb. m&mi 7 viw.vw.mimT * x fw&m&vft 
wit, mm<DWB\cfm&m<Qmffl&*ttf8.-rzm'&m 

^HufcKScfT'SIR©*®*^ U-- v^-rs * y - 

^HtcBJiitfXO^XN'fcJB/SU yvXvffT'M 

+ y/^-T*«i:v-5«l)«*#"r*. ±fiBSg®*ft¥?*-r 

JSWlti, IWEII!#5!l 7©«Wifc*^T, tufB^U-- 
vyT-^v/s-li, g*g©«ffik:U— y-*&&HgjWU 
MoffiBfcti* LfeffilMM*. saw* *fc U— 9»- 

WoaffljtejffXfcfWfU fifing® tcttSLft^fflft 

c t& < «M-r«jesi»*«x.T^2. t 

2ffi«0«§CESr f YX^SSiaB©5IWtt. SffiO* 

W*«2 3f2«©lK^IH^x-rX^Siigg« 
■ft*** vM-fcfiM.fcSISCiESix-r x ^laiggfBT- 

-—Vis* &M&tpT*ft n r <y ~> a ^ •* >^-t>m 
fat, M^2 4Gf&KAEft^X*mKBea 
a. OW::aCO«Blc|nffJI«6J*r SimASA^ir 
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70 

£*IT43 t> , BufB/S— — Vis* 1 ?* >J<— 

t^*zmm%*mz-T^zt^5mi£itm-rz>. ±ib 

*«Bt»«©«Wtt. Sufen#^2 3X14 2 4<JD#t/3c»C 
*3^T. tufB^— — y>aftyn- t± s ^<y->i 
t— y^rS^*®icSt)^-5 C tlc& K>^-- v is 
*%fid t>«0T-St)s -y is*lcft,tcr> T>%—— "J 

is* 7— y <DmM*MQ$> T' yy-^vm^'j-- 

gii«B<Dfgrai;J\ StKo^fcfe&BffleittttK&ft 

js*s«tt«f&s*-+ >^-*ii*;fc»is@B«jTVx* 
i: 1 1 »cs«oaMfcjp8me*^-r s^-- 

•y J'allilMftvn-^i^T^Stl^ifili 
SrWTSo ±SEWB*)Wft , rs;fca&, n:#H2 7flEtt<Z> 
K5Cffi®-r^X^SBtgH<05gWa. buIBIM^ 2 6 © 
*«lc*s^T, MfB^-- -y S/3.«HWtJi}Bj«^-v is,% 
20 -li, »«<9il®lc&DttW£ft3Ctt;:<};t>3§g£l& 

is *T--/<Oigm*n&¥T-!? U — — >^"f"5i"J 

30 m*ffifc?z>rctt>. m&m2 gtB^^tag^x^ 
ttmmr&tcib, ts*^3ofB««&aiB«7Vx*g 

i^I<5» HiJiBil*«2 7 s 2 8Xt±2 9Qffil 

ic^^T, mem-- > y is^mmmmmtftf-vyrt- 

tt^ *^*T-HyfB/^---y->a.tMfBHMS^Jjgt^fT 
ft*. W*«3 lia^fiS^fB^x-fX^Sig^B©^ 

40 rati, m&<o$ffi\cu®mm<omimzftjg l -rzm&.m 

tvn-f:, fiBtttK^«tcS«<o«ffltc»ttH 

x^s3i^BT*feoT, ®wmmm*Bi$.-rsjM<D& 
EKwas^gsx^x^siigB^^a. msm^m 

3 l©«fiKtc43^T, tufBiSms^fiE^r^^-^e.su 

jo wk^m^^isn-\,zwssL^±mcmt^t^.<mMt 
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[0 0 16] ±CBW*JWj*"rSft», IS*^3 3fE*B 

comm. mmmcr^rmmcoM^^^^-^mm. 

[0 0 1 7] 

8«^»^**«HBOT©¥ffi«WHT*;fcS. 01 
c i: * < Hffif-r— Jl L TffA * * 3 fc a -3 T 0 > S^T* 

[ooi 8] MMm\£wm-r*z* hi tgvr* 
S«9©«BMSSi , 2 icr^oTM^ft-r 

ilc4oT^3. *JKa^+>^— 1 0—17, 2 0 — 

-1 7, 2 0-2 9^WgB»tC(i, y-WVU^4*« 
[0 0 19]IS!(?)X2fty^-10~17, 2 0- 

2 9 m-vjj&K&mm axr, ^-asssss) 1 1- 
f&-DTM^e.n/cm-«^;i/-y i o~i 7ts ^— © 

fc^— <D7fr—y2 0 — 2 9{C^&nSo fit, w, 
-Sg&SSl fg-«»gSg2fc;&ofc<' < fc5lcLTfgH 

m^3±<DM^^y^— 3 1 i±> ^— (OflV— -/<r>M 
Sf+v^-c-oi 6iu 

y/t-0-02 l ticftLTSvffilc&^nfcfc©-?* 

o % sg-iesiss i *» em— tsMss 2 9 

[0 0 2 0] Sg-Sg-fgHfig&SS 1 , 2, 3*iILTg 
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Eg 1 ±<5lfi«jtl OTK JB-S«fii8*) 5 1 £3 

«9«»*-r**«ffici#f ^6 1 s«9*<5$&-r 
ssij<ds««&* 5 2 *»:3iB!SB2 »c»o■rJalIl^^i• 
T, fg-gffi<55J$H) 5 2*»&»«9*0JR'r.5igiKfl! 
□ #-yh6 2t. I-Sfi^A5 1 ^eSC9«%0 
fl-LTfg-»fiffi8J! 5 2 efftr«MD«9 h 6 3 

70 [00 2 1] Jgttflinsfty h 6 K @lRfflD3p-y h 6 
2, i^igffla^-y h 6 3«s S#W£PIC«lJ£T? 

hT'^So Sg-Sg-gffi##Jl 5 1 , 5 214, 

mvmtfi<omiT*&z>. tits *HHBmtfttfw:=ji 
[0022] m-mmmmn, m-u&ms 1 *m-m 

fcl«?ftT^«. Sg-g««»S5 lStfllWHI 

0 2 Rt>*0 3 14. 01 tgt^It*5i^I-Sfiffi«F 

* 5 1 Ruw&&mm<omi£it*.-?mT*& *> . 0 2 1± 

[0 0 2 3] ^-»K«i** 5 1 tt, ffi«cO«jt»*^ 

5 1 1 1, unm*#5 1 1 teaeowjenftfiwms 

1 2 tfr6^»C«Wi«Jh.T«f-»*. S#/l\5 1 2tt-a-ffT 

30 ^e#f5„ tsoT. ^-s«««fR5 1 immic-tic 

OS«9*{S#-r5<k3fc^oT^S 0 ^R*»5 1 
114. 02tejjVrJ:-3fc:, S«9 * t)^L^:*a«<SFq 
^tDP^P«:-OWbTt^. &E30<7)«ltmi 2 14. « 

"CVS. 

[0 0 2 4] ^f*WlCl4, «j$**#:5 1 1 cOS«^P3^ 

c ©Baprt tJiJij^SfiteJKf S <}; v l£ LT— ^©^^ 
40 * 5 1 4 tfStt£tlT^3„ 5 1 4 (Dmt&lC 

it. mmttm5 1 s^ss^n-r^s, ^majms 1 

514, @2lc^-r«fc-5t, H&i3&VicDmttT>$>*), ± 
T(CficB-rSffi{C#^«itm5 1 2*feC±*{C«fe-pT 
B^Lt^Sc i^. ^««F/I\5 1 2C0«14. 
*-dT1^5o ^LT. lS9t0i* ( c:c0V?«(?)*Sli: 

[0 0 2 5] #n#-y h 6 1 , 6 2, 6 314, # 

^«*{*5 1 1 <Dl2im&<DmafrZ>&¥frZ&vteL 
T—tt<OW\*5 1 4*^-cr>^ttfCjS?P.-DTlf LjClfS 
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M5 1 ICtgmt&mci,^ — 2t<E> WS— 6 OtCioTW 

5 1 4*flpu£i:J\ mm9*unm*fc5 1 

1 CDJa^RJgOBBPrtfcfitBS^So f LTv WS-6 
0«rg?bT«/^5 1 4^^©#ttic<l:^T7C<0^tc 
COltt, Sfi9WOOfiSM5 1 2tc 
*oT«±«n«. HSHCLT, *,5-*C©S«9*JBiJ 

S. l *^S«9*K?J^-r«^fc: 

«x cn££<$<oibf££fcS„ , 

[oo2 6] 02t^-r«fcdfc., ^— gss&m 

5 1 ©TiflMWctt/hSftOB GMT* «&*fiij«6) 5 
1 3*&BM*.T^6. Mil«5 5 1 3tt. ±T 
©ffitcfi5®£#LTlr>5o *LTC<D«l*JliB»B5 1 
3tt, H2lc^ > T<t^fc:, ^JtfltJlc&SUogOlBfifc: 
4oT^S. ^-»«««p*5 1 ©TfBfctt, PH 

117 o^iA,t*s^n-7 7 1 1 tmvztir^ 

So 1 1 B^tfflfcDB&ttT'i&D, 02 

7 l 2*#L"CVS. COa- 7flM£B7 l 
2«m^Cg&5&@T--Oi3tt£nT:fctK HSlltt 

[0 0 2 7] 1 1 li, a-7lI57 

1 2 3BM7 0*»A/efia**tl«B5 1 3!CAAHr^ 

■WfeSSiVC43»K «#Hffi!H86 5 1 3 tn-^msm 
7 1 2ttt. BBH7 0*aLT««B^LT^*. N« 
R|g 7 0 5 1 M<D&MaXgfl| (#X 

ffl^-^^^-OrtaWH) JS5CiS-&D-^7 l l 

®|tf>^IS«:*:«ffi!lT*;SSo coi^4I^D-7 7 
1 Hi, 01 «C3%-i-*«©ft-HIBaSIS 1 tffioTSt^ 

[0 0 2 8] sstc^-r.t^ic, ?g— sts^m 

5 1 14, 7K¥*lHl(ett©|5FDfc|HrtE"rS±y— U 7 1 4 
<D±fc**6ftT^S. ±?-'J 7 1 4tt. g-SKfii 
»*5 1<0»«*lftJC»oT*«W*&tlT^«. S 

it, m-mmuwm 5 1 «t^§p^ici±, mutant* 

O0t)»CEI*s'r5— »OWy— 'J 7 15, 7 1 5tf3» 
L.Tl>S, COBJ^-U 7 15, 7 15tt, Jg-g1£« 
ttA 5 1 OTlMt^«ff ttfr&lKCr «fe 5 IcfPS *.T§!- 
*&G3$H5 1 ©Igffil&SJjhLTtr-'S. COBI^-y 7 

1 5, 7 1 5 feg-JMEfltttll 5 1 O&SftftlRllcjWtiR 
W-£>*lT</">So 

[0 0 2 9] tS3\C7^Ti.vlC, K^D-7 7 1 1 

lt, fg»j«7 1 6 \z.\mmm*-z 7 1 imtmsti 

T*t>* MM* 7 1 6^lTl^P-7 7 1 1* 

iS^n-^7 1 1 turns? z t, h 2 
(oa-^mmB7 1 2t>nrtg-rso c©^. n— 9«w 
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6 7 1 2 #|Hrt6r*:Rtt«\ «ttMMtf55 13^1 

6£oT, P— 7ffiB&67 1 2«S 
£lTfri«figMMKS5 1 3 D-7IIE7 1 2 

5 i *^wcBi6^i6-rsctfc*« < i mz\c 

7ji?£.7—V 7 1 4SO ; gij7 p -'J 7 15, 7 1 5imm 

70 [ o o 3 o ] m i icTK-rmmas^T, fa-m~mm 
sis 9 ©SBswra* 9 o mmmt ttfammmttm*. 

tttimS&J-V IS/%— 1 7 , 2 9lCftoTM„ 14* 
<£fflLT, — WtLT^rifirtaft^ + V/^-l 7 tell*. 6 

nfc^^ww^oawifc-Dv^WBBt-*. bub. 0 
lte^-r^rnwsan^-yv^— 1 7te**.&n;fc#ififlE* 

fettMii. -tiB L t |HH£eofi83«£-g-n - ^ (04 

20 ft7 2 1t, 7 2 1 £0te£-t>-T«*H*7 2 

1 ±f**Ert6S**@ftffl*-^ 7 2 2 kip&mcmiL 

[0031] st\ H4 *^0^®iKsee-a-D— 

»cti, MM* 7 l 6tf*|ftroaaB1Htaifl&tLT 

aue«nTt>a. c<dmm*7 1 6 041c 

jjVT<i:-?»CBl.l©^»*7 2 3tfS»&tlt^8. C©giJ 

<D&wm7 2 3 fa, fia**iSi&ffli&^eM«7 2 4# 

jftBStlT^a. ift^e^#7 2 4©5feffitC«^ 

»*7 2 5t>mVt>tlXmWM7 1 6CMCW7 
30 2 3 ld*fr LTW*. ib^fea« 7 2 4 

m^—2 7 1 7 0)ai*tt* , a*sstiTf So 
[0032] *fammm*mm-zu¥m7 2 

mizLTmrntEnT^z, unon 2 1 04»c^-r 

ffl* titc1Rmv±.m8hti&m$ 7 2 4^i3B$tirv> 
So «a?L<ortffii:S!i^ea»7 2 4 tco^^^gp^ 

ICB. ^7"'; V^7 2 5#KHS*U »)^e^7 2 4 

<»®&ttmnL-D-DnmiL'r)&fticmi]&mw7 24* 

40 «JfLT^^S„ 

[0 0 3 3] ±fE«J$#7 2 1 <t0^^g««Jff 
PJffitt<V&nm*U , t-7 2 6«rtfi!lfcEe5tlTt->S„ 
C©^^*/^-? 2 6«, rtffl!|{c«itft7 2 1 ^rlRiffi 

7, 2 9©Jg«8B#7 2 7KK»)#(te» 

nr^So ep^. jjfafe&f-vzs/^-i 7, 2 9<D&m 
gP5>7 2 7 »c« % uftmz'i-7 2 Goftrnzms?* 
±%2<op3B<Dffln*%L, cv>ffln\cemm*>'*-7 

2 6£«&j£A,T*H5£LTI^S. ^$1^-7 2 6 t 

so mm&ft 7 27 1 <Dmm\c\A o y v^n^^-^w*^ 
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[0 0 3 4] Sfc, ffi5M*'1-7 2 6 tttftWDU 
(0^7U^7 2 9^ ±m<0~-Z><O^TV 2 9 

8 ta^te-nr^s. *i3--h)\s*s-i\>i 2 8it « 

JS&7 2 1 tOlHlg^ffgLOOS^tt:? 2 1 

[0 0 3 5] 3cfc-?3\ Gtf#ft:7 2 1 OTffifcli^-U 
UMM7 3 0*^ttP»tlTfet)s ^«Dy-UB?^7 3 

o©T*ifc«j*j*«7— u 1 3 1 #@5££ftT^s. u 
nmmy-v 731a, «&tt7 2 1 wtiMtm&vi 
icmmz nfcfe^T^s. se>ic «#n<ai7-i> 7 3 

1 tlilCiSSWffiSfcli. ^E— *«7-'J 7 3 2tfmW 

JtlTI,^, C©*-^fflJ^-U 7 3 21C14, ±7?^ 

So $7^ 732 tuwmm?-v 7 3 

i^So Rfwsttt, «»««^-y 7 3 1 
y-u 7 3 2tt^-<5v^y-u^5«ifiK?n^ 

ti * -f 5 > 7^A> Y Zmf&Z tlT t "> 3 o 

[ 0 0 3 6 J 7 2 1 <£>±®lcl4, . 0 4 

•T«i:5&«if#7 3 4^H3e«tlT^5. U&&7 3 4 

a, 02 ^t'm-mm.unm 5 1 ^s^us^o-^ 7 
1 \ m*±V(-\c$m? %rcttxD*><DT'3b2><, um&i 3 

4 ©TffllgP^JfeSSicti. 0 4 ic^-r <fc ? ic^tt 7 3 5 
j!*«»2Wa«S tlX*3 t> > C 68 1iao TM3$ L 
fc^y-U 7 1 4 J *>— fcftOBJ^-y 7 15, 7 1 5tfS 
j$2ftTt^3, fLT> 3 4 fc««#7 2 1 t 

©Sli^i'-^^nT^O^ *Slt#7 3 4COF*3a5^P. 

[0 0 3 7] <l£0«fc^«:75-fRltegS^-V>'^-l 7 £073 fa 

7 1 7#gKissn3i:. »^ea#7 2 4Rzfmmm7 

1 6^LT04^0^coiK^'&a-^ij:i5iSigl) 
[0 0 3 8] ^-S«««f»5 1 tf1&M\.Tlimm<f- 

+ w- 1 7 rtcom^ffiB^a-rs i:, iHjIEffl^-* 7 

2 2^igift2tiSo niteffl*-* 7 2 2coi!tfnis -e- 
*{ffiI7-y 7 3 2jb->£.^;l/h7 3 3fc<fc-3T£#JHi!l:/ 
-U731 fcgfcfcn, U#mW7-V 7 3 1 «gflg? 
-£3 0 CtiKJ^T, ±73CO«^ft:7 2 1 tfmfgU « 

^<*7 2 1 ±.\m%fZ tiT^rcffimwimmit-zmc® 
fi-rs„ coasm, m-asns^n 5 1 t.i5ig-r5„ is 
c^SA^9 ojgica-rs tiHiigffl*-^ 722 awn* 



(9) ftffl 2 0 0 1 - 2 1 6 6 3 3 

[0 0 3 9] Bf3EO*J»fll«*a**ft:««6IC 

a tg&SMitttf an? tu 9 o 6Lnfc»-assB 

l «c»-3TJB-Wfi«»JI5 1 WDV&M 
X, ft»f6*xfcSfcO»-HB3SB 1 tfe^Tt, »£9 1 
^fc«*7SFlft«ft«««0«l»«fc*«r^T, 9 0S^^m 
10 oTfiroT&&t^U 2 ltfm^ftSlsfiteLTc 

©fc&tb-r ttmmv-t isv-mmmc <t o t «o t t * 

[0 0 4 0] %U£. ^-^«^;l/-^C0^ft>A 

^»M*^S«9*JfiA-rsSgtS«9 
9^*BJM^nS^-WA-T*$.5^U 
T«S^fiK^^V/^-l 3^KS1£9tfi8££*i3^ 

m. 9 ^jgiM^ns^t-^wtcs® 9 *ws-T5^-^ v 

/s- 1 7 i:, MibK^-vv/^- 1 0 tti^f£^x^ 

30 [004 1] n— KD-yi'^-^^^— 1 1 £D^ffl!lfc(i. 
^igffla^<y h 6 1 SttTVS. »*ffla#y h 

J§«fflA-b-y h6 1 1 *^Sffi9^-fe-rol?t»tHL 
T. ^HSj|I5 2tcS«9^S2t-5t>£0Tfe 
5 0 ^Jt-hftyM-l 2t±, Sffi9«:AnfiLTS 
fi 9 C0*SX«rta5© 13X*^lbimZ*kZ> SCOT'S 

s„ yjt-hf+yn-i 2«. mmm^>7ic& 
otis 9^m^ias*T'*n^-rs j; 5^^ns„ 

[0 0 4 2] TSMM&a*- l 3&t«fiEtt^fi!c 

mm*ttf$.?z*.*>K%:-3x^z>< > -mtLx, m&m 
fttitf-vyi-i 4<ommco^x. m5*&mLxwi 
wrz* m 5 is, mi ic^rm^m^m^^ 1 4 

[004 3] «tt«ff«^-v 1 4 tt. rtSP^gf^ 
tZ>&%% \ 4 l i:. rta5t7'D-fe^^x?r#A-rs# 

S!(«ffl<7)mBE^Blin-r5X/^-y^Sigl 4 4 ^9% 
50 huyX/*yZVy7*fi?fcib\cfi-Yyhl 4 3<D 
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[0 0 4 4] JJXmtJfkl 4 2tC<koT7 , n-feX;tfX£: 
iAL*ft^iMl 4 1 l^oTiSttKmS^V^ 
- 1 4 rt^mSOJET^Cffi'S, CcOtfl&T'X/W 

1 4 4$rtM1^-tt3<, CCOS^. X/^y^j&mtf^CT 
*-y>y h 1 4 3*W'^2tl, X/Vy^Snfc^- 

CO 0 4 5] <£M^fF/?5c^V^-i 5ti, ^7Xv| 
^Sl 5 0^:<iyLT*3!3s ^XvCV D Ut^M 

**sw-6SMtor 1 5 1 *n*.T«r->«. y^xv^f 

ai50tt, C H 4 ^<OJ^ft7i<lgft^#l**X^7k^A*X 

1 5 2fc, yn-feXA*Xlcig^iSJ:^7l/^-^:#x.Ty 
■7XvP^fig-r^S5^ig«i!ll 5 3^fr<=>«j£;*ftT 
l->5 0 Mb7k^{t-&%I^X^y7X^PtfT'»»b, S 

« 9 <o^eDtc7j-#><^)f K^itarr 5 <t 5 o tv> 

A, y^XvPtoffiH^k: J;oTSS9t*coiSj?fi 

[0 0 4 6] ffi, 01 k:jjVr.i:5fc, ^g&^Tfci, 
1 4 fca^tt&trCfct), — 3©TftfiSf^fiK^+ 

»sft*± 5 Tifi&i: bri±Mx.tf 

C r H£, M&mt LTl±m*-l£ C o C r T aMPfft&S 

[0047] mr.<D?fo— 7<QO& < ?-*i/^-<D 

^>v*—^*sai— v/*-2 1, s«9tD* 
mmLxmm 9 ©aa^^g^^fcrrtfxrn 

-5fT^M-^U--V^^>'/^-2 3 S StS9©S 
ffi<D$gg&f%£? S^-- <y ~> 3. ?kft -y -> ^ ^ 



00) #^2 0 0 1 -2 1 6 6 3 3 
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-2 5, iB»JB»^»tefiyaM*ff5«y8M^-r>/<- 
2 6, Iffi9ttff5Mfiy/^-2 7, ffif&HS 
*ft«fc»R9*iimj-r*|Rfc«69 
tf-WfcffiffSf+V/^-T'SSTVD- FP -y ^ 
^+^-2 8, #ft$ig|^:y/<i-2 9£&-dT(^ 

[0 0 4 8] I-i' y-zy^f 2li, 

/<-2 2®«fig*^-r¥ffi«E«S0-e*So 

[0 0 4 9] S-i"J-->^f 2li, &£i 

i/t%-z 2(omm±, #X3SA^2 2 2 tf!si!i#x;&s? 
/s-i statfraarpass. ire, sg-^y-^vy^ 

+ >^-2 2^ a«9«Wfi!ltCfiEH-r5-««iSa& 
20 lg2 2 3t, iSHMS8i2 2 3 telSm&mEEttZ.T 
^XVP*Jg«-r*WJi«mi2 2 4 fc*fll*."EV 
5. 

[0 0 5 0] S^ffiW®2 2 3tirtgP^cp^T*3&t), g 
ffig^rffitySlcA-X^^ffiLTL^^LT^So #X 
*A?&2 2 214, &m®nmz 2 3F«3^*LT^— ^ 

y — =. I/??--? 2 2 mcmmxxizmxtz <t a 

fcfcoT^S, ffi, #X#A^2 2 2tt, n^7rffl© 

WA-rsi&a-tfsso 

50 [00 5 1] t5SLft«Mf+ 1 5 T*«a 
n*-^>.i; t)^S^»WM^Sfi9©^®Ji:#^LT 

[0052] ^tc, ummft&f-* 

tt, ^-x^^7bfc*:oTffili^J5E^^V/^-l 5rt 

[0 0 5 3] Sfc, /W FnA-^yoD^sti, 
f^^+y/^-i 5rt®^g^x*^SLTi/->Sc in 
^, ffiSMti, MbKilfk^^XCyvXvcpT*©^ 

jo jnwjfflUTffjastis^x fijww^^-vv^-i 5 
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[0 0 5 4] C<0*5ftS««H3m«bfc»R9O* 
S.W'f*^ fiHS^ftSWflWB^T (O) . X 

a^n^o en*?*? v c tx\ mmm 
[oo5 5] 77S/y^*mco^tt^ 

^— * U -^^ftV/^ 2 2 rt^OjE^J : 1 — 2 P a 
KJR^fXOaUl : 1.0 0 S C CM (SCC Mti. 0 °C— 
«EE-«HI|lbfc«M*o«UI (cmV») 
IMf^: 1 3. 5 6 MHz, 5 0W 

±fS£H*T* #&fr 5 0. 3#~2. 0# 

■i<oMntf4C8Entf«So «e^r. sowot© 

[0 0 5 6] 3tc 

3<o«ii«*« , r 3 raitWBR?«*o * 

3 1 g«9 <9*ffiUi;tf 7s1tmM~?Z>SXfr 2 3 2£r 
5t^ic{Sx./c^X^A < i : 2 3 3 £«:fii*.T^5o /X;l/ 40 
2 3 2(i, WR9t 3 FffteR»6tiftra«K'e«D. S 
«9ckt>'>U*:^\> /X;l/2 3 2 let*, W5<o 

[0 0 5 7] /X;l/2 3 2fr6I«9©SilC«Xtf« 

-2 3P*3^ff^J« 1 X 1 0" 4 -l X 1 0- 5 Pagfi, S 
«9 0*ffiJc*tJS*rX0PBI*ff*tt 10 0P affigT 
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[0 0 5 8] ±SELfc^X>^P-^U-->^i, 

* y vy^feS« 9 O^ffi^S^HaWSLT^ 
^«:n^*^4'Tfi : ^ii'&^J:b-<TK^o 75? X^ 

<fc^^o. 0 6 r r --;l/SJ»«ffilffilWIS J: 0 a Zftvm 

[0 0 5 9] /^v— - ^i/jL^-W/^— 2 4&COt^ 

-2 4«^tflffiffifBS0T^§o 09tc;jVrj;-5 

lC N ;^7'>afty/^2 4ti, rtSP^SfSt^SSf 
M24 1^ SIS9^:«^LTa«9^|lItt^[HlKtt 
OJS0fe:S«9«:ISK«**E»B«»8t. StEttMft8 
\c <fc t) HIEr & ££ 9 <o*ffifc:«i U#&ns^-- *y 
S/af-y2 4 2 fc*«*Tl^3o 

[0060] iatefflwi8^i¥a»cov>T. 0 1 o*ttffl 

LTRHirrSo HI Oii. H9k:^'riiI(E««8«)«l« 
*5S-rWffi*»HT«* 0 Hi OteSTiik:. HfE« 

1«8 1 tlltt^^t&tlfcRfS«c^lHlteiKfiiai8 2 

maams 1 £^3«&»Hffi%B»v&8 3 
femmm s 1 Rifmassm s 2 *^f*»c«»«»»a* 

[006 1] SumigiSfft 8 1 ^jyflBctt, IHft*N* K 8 
ORiaj:Dtt»ic/h2^rattKtf8 6 1 fc, tuf^RjfA 

8 1 fciwiionwft*-r^-/<"-»8 e 2 

2*iTv>3o Sfc. HfEBIHtt8 2 0^tHk:». SMfr 
8 2 1 tflKt&ftTt^S. 2 1 ti, S4E9«ft 

^«Klc^9 0MPOlilcam««WT««. 0 

1 iti, 0 1 otc^-rg^Mfr 8 2 1 (omwtstm&^TE 

ffiHTffiSo 01 nc^*T<fc^lC N J^M>n8 2 Hi. 13 

m^i»48 1 i:|5ilftcoRS±tc 1 2 oS-f^ginTH^ 
BfKKH«tiT(f>* 0 W, 01 0\cm?£v\^ 
fr821 tt % »ffi*D««l!3»«XttVi?ttOWffiJB« 

[0 0 6 2] S/c. 0 1 OlC^jVTcfc^lC, v^— y^—gP8 
6 2 <Dr—J^micmM?%& -9 bTtelgl&it 8 2 2 

#»«-&trc^* 0 Migian-8 22^, tmfcs 2 1 1 

tt. a*©R8 2 4k:±oT»B*tiT^So *fc. IsTtg 
I»i8 2^Wcli^W?,tlt^^ Migtft 
fr8 2 2t±. 3^;l/XyiJ >^*<D/^*a»J 8 2 3^/T 
LTgeBfcBteStiTC^o IBk g^Sfr 8 2 1 1±, H4g 
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mmms 2®«cQ^©sp#«fct)WMfcffisu km 
coo63] mmmmm 8 1 «, mm^m^ a ■< > h 

$*8 1 1 ^LTfj^a®)ig8 3tcSig$nTI/^. 
fg-iiu&Igi^s 314, +?— 

fc, 0^fg»?!i8 4l±, 0telg»Jtt8 2©^®tc^e, 

-t5&iB!«8 si*, Hij^igi6tt8 1 , mmwm8 
2 , ^-M^igi/i^ 8 3 jkismmmw. 8 4 l 
ft7U-i.8 5 i ^ibJ-^Tcns^-mcfij^i!) 

Jt^tOTSS. UHlklgiSttS 214, ^*^?!7;l/ 

V/ 1 ?- 2 3 rttctt, ±IBlHie^«8 ta»)-rs^0 

tc&vtfy V6 1, 6 2, 6 3#M!;t£lwS— 6 0 i: |BJ 

[0 0 6 4] —73, 09fc5Vr<fc5lC, /^'ryaf 
-72 4 214, -'S-^yv'^-rV'/V- 2 4rtfC^J?> 
ttfc#^n-^2 4 3iC#^tlT*3*3, #ln-7 2 4 
3frS.§l€m^ftTGOT£*lS<k5lc:&oT^5o 
^y~>3.^:y/S-2 4(^14, ^^<0^-^-y-> 
af-y2 4 2 Dn~ 72 4 4*^(t 
S.ftTl-'S,, 2 4 414, M— —•y't/^f- 

+ 2 4 ftlcmif 6 ft/c*^- * (teHH^rt 

■emmm**-*) 2 a 5 kj^t unison, n&ais 

y*s 72 4 2«t#^B?54;^Ic*-dT 
l^S„ <10#*«{D©»)f^t*>?, iin-7 2 4 
3tffi£»][gIiSU *ffflO/^r>af-^2 4 2*' 
3 I * tfi^ ft 3 <fc 5 IC& -a T l^3„ 

[0065] imte^sfcfcosffis^^n 

Tlslfe-rs^tc, =.vi/3,7—y2 4 2^rS«9tc 
^U^tSif L1WI12 4 7>b<gStte>ftT^5, If Ltt 

tt^2 4 7 tea, #LfWH2 4 ittmm-tzmmmm 

8 7^iS{te.nT^S<, 01 2t4, 09lC^'Tif LttW" 
^2 4 7^r|g«)-rS^W^«8 7 ^«/£*5jVr®IE«»S 

[0066] 01 2tc^-r<k'5tc, mmmms 7(4, if 

Ltftfll2 4 7fc^tf@££nfcig»ifil|8 7 1 fg 
ii8 7 1 £M#fcif LtHLTflP Ltt»*li2 4 7 £*E 
9lClfLlW3h;l^ ; e-*8 7 2i:, KtWtt8 7lR 

h;i/*^-2 8 7 2^WcM^i62*Sit^tt 

ig8 7 3 tfrZ^.lcffil&ZtlT^Z,;, 
[0 0 6 7] 8 7 2©tti^jtttl4, aft — jl> 

fei: 8 7 4 ^a^stixi/^o ®i»48 7 1 o&assas^ 

l4^C*oTfe»), *-MC8 7 4)!i'IS^TIr> 
5. IE1M48 7 1 (4, ^0^©lHj^$iJgPfc4;oTlHlg 
L&V>J;5U:&oT^£o £fc, iSBlS?»)i!I8 7 3£ 
(4, *-^i:#-;l/feUcoffl^t>-a-X{4x7'->U z/? 
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mtf&mT*%%, ft, ig»te8 7 114, ^^x*^^- 
;l^0K^— ;V^LT^— -y^^>vs— 2 4 

IC, M— xyS/jt.x— 72 4 2, fgD-7 2 4 3, # 
^5Jfn-^2 4 4, m^—^2 4 6, jf LtttfJU 
4 7, &t>\ ig»)1S«8 714, g*g9tf{&HT3{£B* 

[0 0 6 8] ft, if Llif(tl2 4 7©Jf L4W®<Z>iflg 
14, Sffi90¥gfr£**0lli§P0¥g£?l<,\fcg2U: 

72 4 2RtfffUW*2 4 7»C»LT»tg9^g73[Rl 

[0 0 6 9] 19titA^7yaf tVA-2 40 
-2 4fli!)m^2 4 1 \C&r>XWfilO)1t&E.ti\Z.%m 

z iit^sm?, a« 9 Ltzm^Mtiiumm 5 

So CWIgCQ^ittffitt, — l5<OW& 9 09 

20 Rt>*0 1 0 icTjkTMmmmm 8 1 <zmc-m- zo. 

mm 8 1 >$mmwm 8 2 ©5fe^a5^^s« 9 & 0 #ts 
fiiifcffig-r 3 <t ^ , lu^igKite 8 1 ^mmmnn 82% 

[0070] ^tc, m-mrmmw.8 5t>mmnn. m 
femwfflts 1 ^$mmm8 2tf-mmmu m^o 

tftHTfPih-rSo c©ffigf(i, 01 0fc^-r<fc^fi:, 

ffii&'N'y f 8 6 # 9 ©pjp^^^m-rs 1 1 t>tc 
^m^-8 2 1 i:iRi-^iSSD±{cttB-rso 
50 ttmr\ m~wmmu8 3t>mmzn. wmmms 
\ftffim-2>o &micm\ 7 L -/s-gp8 6 2CD7 i -^ 
-micfmLT^zwmmfts 2 2t>\ /^as^s 2 3 

<OptticiS*?,oT^ll!lti:^i!i-r.5o #JgftSfr 
8 2 1 fc^WKgi&L, SS9©BBP<J3^i:gM-rSo 

m-w&mmw. 8 314, tu^igistts 1 jcttLT^tvs: 

MM" 8 2 1 tfmWtflZ tl IC £ K> *& 9 ©PJP©iBS(Cif L 
40 n, ^— S««^*5 2 0— *f (09+^0 
[007 1] #iC, |Hl|g^8©|Hl^»lil8 4^fftf^ 

b, m^isw8 1 Rxsmmmm8 2 ^-^(ciHite? 

yh«i8 1 1 t4, m'&mWM8 1 i:^-tu^ffi*)^8 
3fc£0M^«J5S-r, 

[0 0 7 2] ^-LT. a«9^0^LTV^I?g, S«9 

jo «sffl!i0if Lttim 247 0^i6«a« 8 7 bmmi£ n 
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<tU Pg«©flFLW»H2 4 7#ffi£©MiMftlBSTfl& 
jfTSo COffiMHBtt* J¥btt»*J*2 4 7tfi^--V 
4 2£««9K#Ltt«'3««l£&3'>L 
3Mft©ffiET*&£. ^tc, 8 7 2«WE 

U i¥LWtS2 4 7^r^tSQji^H±-So C©*SJHv ¥? 
UWm2 4 7&^—-v~>3.T-72 4 2£rSt£9fc 
jfLMS. YhV^-Z 8 7 2©5g£h;l^tftBS52 
ft, M-^-r>af-^2 4 2©ffU>fttEE*ltfmS© 

[0 0 7 3] M-^y>af-y2 4 2 ©JfLttitk: J; 

WXtt*lti"J3y (S i C) tt?9<D0HtfKtt*S 
1 0 0 — 4 O O 0 r pmgSTfiVo 

[007 4] iSU fftft««2 4 70»L#tt*«, « 20 
— >y -> a £ J^FT'tT 3 #S\ >y i'ix- 

7242 fcaegoasstoniiojws***:**©** 

J: »}*>**< as. 

T'ff Ltttt 5 WR 9 ©^ffifcilSlJlCifiJ t> i&o T L * 
LS-p&fttffeSo Gflfctf 1 . 0X1 0" 2 ~ 1 0 0 P a 

^©js^^T-©^-^^^^ jfuw^a 

9. 8—5 8 8mNmmt?2>£ tff»SU\ 
[0 0 7 5] Sft, M-^7->af-y2 4 25:Itg9 50 
©SSKflP Ltttffcm^ S« 9 T**8 < /^-- -y ~> a. 
7" — ~f 2 4 2©&1& *ft->X*—— -y^a 

Srtr 5 So Sfc> S^9d[HllEi:/^---y^3L 

f-^2 4 2©^»)^^fT^#&t»feS„ /^-^>y 
i/z.7—72 4 2*»g9te#Ltt#fc#ttT»/<— 
->af-y2 4 2 ©fKM*fT 5 If L#t*» 2 4 7 

[0 0 7 6] C©<fcd&'*— — vS'a ; £S<S9©WiIi© 
^ffifcSoTfrofcSL MMII8 7*fflPUft*JI2 4 
7 * IsflSBMriB 8 4 tt 0 40 

MM 5 2 ©«/^©#L/£lf£fi?8fcU S«#mfc<k o 
TStfS« 9 IS<g«Wl8l±, *J 

h«#t8 1 1 ic^xnxfm-tmmmms 3 t 
tHuams 1 k*»s«*fc». m-mmms 1 *n 

ftr£*T, KraUBfflM8 1 «m33SKilitS««. 
ISJRs ;<*SW8 2 3 Wattle 8 2 1 tfrtM 

mi2»ig8 5*»f^«-B-T, Mf&iEWlfA 8 l&CFBKER 
ft»8 2«-Wc«ilS^ TcteiBBttHfcRT. 50 
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[0 0 7 7] #»C, Sg-S8t<SJ$H5 2 t 
^—OOiW&Q<0^ht>\ ffltmW$b& 1 t|SI$lS{C&S 

2 4««-"3»»t6nTI/-»*. tot, Wi/WgjS©iut 
^IC/ "5— - y -> a fcff 3 * 3 fc& o T t ■> S o 
[0 0 7 8] ismJI^^-f VM-2 5KOI^T 
i^ts. 01 3t±, 0ifc^-riSri»«j5K^+vA- 

x&mmmc. s g« 9 ©gffiicsirajifcjg/s-r * 

J;^t4ot^5. El 3lcjjVrJ:-5»£:> fflfa!£f&f8.* 

5 a. rtw««f«-r*sf«3R2 5 it, rt» 

»cWIMH*ira>fc-*f©»»2 5 2t, t&«l2 5 2rt© 

iB»a>j*irt»bT»ai«**i:-*2 5 3i:, mmwc 
mm 9 -eTi^^-fb-f s m&mm stttm 

[0 0 7 9] Hiima. »MlC*frSffc«J»2 5 2^ 
fc»*5tlTfS„ k-^2 5 3t±, gta5^^S©fe 

f^. *tB2 5 2©±®Jtcti. (fcUfcjSUTS'-fy* 
#R**6n*. BCMNlsa, 09tc^-r/^-^-y->i 
ft>/t-2 4^fflASfe<Di:|BlfilT^5, fflU El 
3lc^-T[Hlte^«8li. #4r<7)S«9^|ilB$»c««pLT 

[0 0 8 0] 01 3JC^-riH?iJl^^+VC-2 5© 

mmc-o^x, MTteMw-tZo mm&2 5 1 ictum 

ftazaME««fH 5 2 *n»JWB«^-y 2 5 rtfc 
i&t@2 5 2rt©iffl?|»J%4D^-rSo MMcAOffitAW 

f^js^nso mmmt lth, pep E^fig^t Lfc 

fe ©T% ^S*^ 2000 — 4000 SS© t»©7b^ffl 
T*€S 0 C©J;^^)S?SgiJi:bT{±. ^tfAUSMO 
NTtt*^SS«ZDOL2 0 00, ZDOL4000 

[0081] t-^2 5 3lc<fcsinl^iasa5 0~3 1 

Or, HfiJfJ&S?-+:/^-2 5F<9©ffi^{4, 1. OX 
1 0" 2 ~ 1 OOPaiST'SK c©«j:-5**#"e^ 
%fT9i:, 3~5^JgT/S5 1-2 nmS*©!SmK 

bfc^-— •yv' a. ©!§-&£ t>fc<K<, 5 — 5 0 0 r pm 
e*T'*0> o ^©.totcLTiPirlMW^^ffo^ 
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« 9 **h»r««p« 5 2 fcs-r kit tcMRjnBja^- 

*#Ofc*BH*-lr:>v*-2 6 i*5 0 
[0 0 8 2] 6Stf?^ffl^x 

3 Q #Z/"rv FUZs^te, fiMLTcHD. 2 0 — 3 0% 
fifi$:3 0-l 5 0t:SSJC3- 5©gs*tjrrs<:£ 

[0 0 8 3] HI 4lC*rTJ;5^ fMOa^^-2 

6 rtlcfciu irngssi 5 2 ftfcSJg 9 cow 

ffl!|cT)fig^ £ 3 £ 5 fc# >y 2 6 l *«»6tiT 
<^So Sfc. 6tC&i. SMiBR2 6 2 

*1 X 1 0" 4 ~1 X 1 O-sPagfflCi^.fc^tt 

ot^So wu mmmmimk<DxmT*%>%<DT\ mm 
5 c ic a o , muttm* titcmmmv 

[0 0 8 4] *iewjBi8Tttftfl»cfc K>mm^-D 

Tcf)\ mSMfc <fc 0 **SS*fr 5 C fe We* *• 09 
SfT S elicit) ■^ft»|HE LTS« 9 ^(DttmH^ 

[oo8 5] *fc. »ai^xv/^-2 7t±, '&%mmc 

8rtO@iRffln*y h6 2fccfcS8(Dai^*SSfc-r 

1 0 0 tfiTFfcJfrSl?- 5<fc5k:a:oT^5c Wl 1 
- 2 o 3 7 3 4 9£^ic||^snfc?M4WR«^ c<0# 
ffl^xV^— 2 7teflJ^5£#SS-CS5o 7vn-FD 

2 8Jc»»&ti^:0iRffin#y h 6 2 
tt, «B9»«rS««»»5 2^6«0j1.LT. *M 

h 6 2 1 fcliffi£?^Sfc<ZrT**£o 

[0 0 8 6] «»E»XYX*©«3S7^0«W 

S«9ti\ *««©n«-KXf-: 5/3 VfcEB«tlfc» 
tffl^7h6i 1 fr&JHVentf? he l ic^oT- 



(14) ffl2 0 0 1 -2 1 66 3 3 

stalls 1 »caf«sns 0 »-a«fiH**5 1 a. y 
yt-hft^-i 2n:»iu«*9tf?«ii? 
n^o *<o«l s-s<g(s»i5 1 a, T*i«fft*** 
3, mfflm&*+w--i 4, fiunrftg? 

ttlfc filKNUStiS. 
[0 0 8 7] ccr>S«9ti, Jf!-*m^>v<c-i eic 

*^T. &mmtJ#y h 6 3 fclcfc fififitIM 5 1 

jo z:asfiawi5 2fc*«*ft« 0 afi9*ra»)ft2ftfe 

5 1 D^KP7^ft>^-l nc 

awi«iiBrrs, 

[0 0 8 8] «Cl*«l*-^V/<-2 1 ICft^Tl 

* 9 #»*?nfcjBriffi}ja 5 2 1±, m-t y 
vmvM-2 2, sz:^y--v^^>^-2 

3, ;^-7^afty^-2 4, B»»gj«*ir>v* 
-2 5ICJIGWHSU AUI^±(c||}RJI«W«Sti 

20 2 6. JfrSl^-xV/S— 2 7cDJ(Bte£l&LTg4R9©«ffl 
ISM^^n^o Srififi8$R5 2li, 7>n 
^Ka7*ft>^-2 8iCllT > HlRfflnspy h6 
2 lc J: 0 S« 9 5 2 ft* &K D fts tu 

*««©HiRffl*-fe.y h 6 2 UctgffiStiSo. 
«f**5 2tt. S«9tfKDW«nfc«. *ZKf»^^ 

v/1-2 l k:»»LTStf*flD»K9 0fi8*k:«fflS 

a=nussK2*a0rso iau ft^+^t-i o- 

1 7, 2 0-2 9fctt, StE^A5 1, 5 27t)MugL 
T430. **b*>fi,»li:»(D*ftV^l 0-1 
30 7, 2 0 — 2 9\C&W}*?& Q 

[0 0 8 9] ±ia^ftt«6fffc«s*^SKjgj||©i6« 

h 6 2 1 icmiB&tiz&wm, mw&mAMito*?z>£ 

40 [0 0 9 0] f LTs ffi^)lC0^C0^t>. Kffi^tf- 

y vim'p loos ^>mmm z f ^ x ^ ^istic^T 

[009 1] *fc N iBm«OJB*©HuJcS«9flDaffi© 

50 ^StrS^y^Xv^y^v^iatf^fx^n-tc^^T 
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jfrtf^tcS^fC-tlSo 10 
[0 0 9 2] $fc, /V--<y$/aLtfK£*T'frfc>nS<S> 

T% >y iyaLOfgic Aftvfp^Sf&MtfgtS 9 <on 

K, g«97yAftUcHB£ftSC t&^mBrB^+v 
-^-2 5lcJB3SSttTH?tatf^£nS<C>T?, ftfltk: 

<r o^stf 2 e> km < » 6 ns . 

[0093] &rc, mmmvft&tti&mTzmm&n 

c tfc<^a^>^-2 6K^^nTWiJi7Wfc 

[0 0 9 4] £fc, ?Sma'J^§'J(i:}g^T<lt^:<fieffl 

■rsist/Stf, jkt©± 5 mmm 

Zftmrzmmt. LTt±, Hm&Jtf^-ygtmT'ifcScli: 

ft. bfrbfc#&, 3l-y>'«5SiiOP«gS«:W^i:Lr, 

#v (PFC) ^co^DVf^S^J^ 30 
^<^ffl?ns«fcdfc*ofc, bfrb, C^o^ttg 

[0095] mmttmm-rzc tmrnntamn.. mmm 
GE-rscticisas^fN-y K<o/8d, H»«*ffik:#ft 

-rs^sgic^saisc'N-y k<d««&sh, iiam^tt^^ 
n©&a@#£us;:ttf;fcs. ^usa^^^ffi&tf^ *o 

T S £ t KjgHT S H ffi«f» \, 

[0096] mu ^mm^t. mmfflv&im^n 

So femtLXte, 3M*±g<QHFE 7 300, 7 1 0 

ns 0 {sWBsti, mmmcttLx i#m%vn : x-&5* 

[0097] *S15gB^<D^-©*SS^<7)fiS^f3 

mTjxirwsgiWid^TmwtZo 01 514, #is 
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ggpfc^fiaT&s. 01 5ic^-r^fi^««Bii, 

gffi 9 ©SIM* ?V~->-7T2>tctb<D?^X-?T -y 

gp-£, e«D0l 5 t^-rSUfi^t«s «WHflF«8^-v 
5T*7>yiy:y^&fT5<fc-5f;:£oT:fct>, 01 

5 jc a c ©«&&f&s* +^-15 omnw** nt 

I^So 

[ o o 9 8 ] 0 1 5 teijvrfi»iKf&**-v 1 5 

14, 06tc^-rt,coi:<ij?|Bl^T**$*^ ;tfX^A?fcl 
5 2 09«fiK^S*oTV^ o fip-s, 01 5 k^t^x® 

a&i 5 2ti, mitfcm<t&®£j)<m<Dm-&jjxt. m 

^^•-vv^-i Slc^A-fSd t#T?*S<fc?lc:&o 
T<^S, 

[0 0 9 9] 01 5 IC^-TJfifiglCJS^T, &®fl£&ffr£ 

£-5fc-rS„ <SgEg©ffr3cOm, Sg-*8<{SJ$R5 l£ 
5 1 fc^oTG^^ffrS?-*:^ 
-1 5rt45X 1 0" 2 P aS^ST'Jftlrf S„ <£LT, 

s» ^br, Hu^LftHM^tisifist, mm<ommm 

[oioo] c<omi 5icmtmmmmx'it. g«9<D 

b itmrnn. t * ^ t ^ 3 wsoftfBWswijv* 

st, ^<dss 9 <du&<d ws. z c (ommmmms. 

ats 9 (Dmmcinx., c<o&v tam—m&iuwm 5 1 * 
m& L,rcmismm<Dtt m tjmwc* s 1 
So Sfc, y^x^j;t)i£ti-rs<j;d^^^-r 
st. isaig^^-vv/s- 1 5fH<ommav>mmmc 
nm Ltcmman*f&£-t s * -5 s c t *> prggr-$. 

So 

[0101] ^tc, *P^<D^H«*fiSJgM£0®E^fB 
^^X^Sii^BtcOt/^TtliB^-rSo 01 6(4, *P 

«»*w-rBR?ft*. c<D^=©|g6S^fficD^B«, ffl 
5£ bfcW— «O3*BM0g*te» LT, a« 9 <n>mM*Z U - 
- V^-T SMH? U — — >Wt 2 0 0 ^rj&ta L 
TteifiKt&oT^So gH7'J-^^ft>A-2 0 

HHiC^S Ct^T'# So 01 6i4, C^E7'J-- 
l"*- 2 0 0 O«|^*^Lfeffl!lffi«»S0i:*-3 

T^So 

[o i o 2] 01 Q\C7r<tm^.^ 

2 0 0 14, S« 9 O^ffitC U-1f-^M^bT ^7 U 
vy-TSJc^Jil^-pTI/^So En^, SHyV-^y^f 
-W/^-2 0 0t4, b-+f-5iaf§2 0 1 t, U— +f- 
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fgt5§§2 o i fr6»asnfcu-if-3t*rt»fc»A-r 

0 2fc3&fiM.T^3o WA2K2 0 2**. 

'J--y^ £*^ >3>S6*k:j:oTfTto 
ti^o IP*3, «9©^te:f*»bftl5»IWIk:l^-1f 

y ^ft 2 o o 2 o 3 LT^ ^ ± 

[0 10 3] If — 3fe*c X Z> 9 <D3t®<£> ^ ij 

U-*f- : X^v'VU-lf- (?fcS2 4 8 nm) 
HM*X*;l/4=-«* : 2 0 0mJ/cmW 
Hat**3S : 1 — 1 0 0 H z WSLWbT* 
: 1 0 OfiCF 

^£0*ft^Wf6nS o i*K 200mJ/cm^ 

[0 10 4] iSu lx-lf-^Stg9^B(0^Blc^ 
— k:HH*1f**J:5. U-*f-}fc*Sffi9<z>g#iRjfc:*t 

t nauo@iEgHftfc: <£ t> ss 9 »h<es * u-if 
[0105] *ic % 4«^osrra^>%HssaK>89ce 

r>ifty;^-2 s&tfaM/f^/S^v/v^ 6*c 

ajia»jwBj«^-w^-2 i 0tfR»snTir^a o b 
1 7t± N >y iy^mmmmm^^y^- 2 1 

[0 10 6] yS/aJIBBIIJ»gJ«^-iry^— 2 1 

014, rt»«»«-rS»if0R2 1 1 Sffi9*«J$L 
TS&9 &im0B1Ett4)Jn D tcStg 9 £[§jiSfc2#3[Ei 
«fMl8^ BKaWl8k:j;DgnEt-«SE9 0«Sk: 
W bf*»5ns^^-— yS/a.T— ^2 1 2h, ^y 
i/^y—yz 1 2fC<£3A— ~^>o.£|I]ffffc:g;lg9<D 

aafcn?i»ffl*»^-r«p»»«*R2 1 3 

[0 10 7] ErtE««!8^^--y5/jL'r- , 72 1 2l| 
*4, iQ»bfc»-©««««k:*»at>Oi:H«a© 
T% PI««iSt5o n»»M«JI2 1 314. $6*8*6 

■wastta-rs^y ^2 1 4t, fv>&2 1 4*c 

*«Sti^«»*-72 1 5£. flffiffJ£BK>fc7B$ 
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id 

2 1 4fcaa^B3Roaffl*^^i:fr6±k:«Wi«ftT 
Hk '>U>^2 1 4»tf«tt*-X2 1 5*4. S 
ffi 9 amB-TSttSOPiflllcSU- 6hT^5. 
[0 10 8] gR&Rl 07!?M1 3<0««!E»tVX*» 

s/o.MfflifS^^-v^^-2 1 o^im^^T, tt 

1 0 2 1 1 fc*oT»ijeo*affi*icii»« 

C 9 Lfc»n««fi!}** 5 2 TbVS- - >y HB 

M/RFg/£^*WS-2 1 Ort*c»»LTm^ffiBT*{#± 
*f£ 0 fit, HlEB«l8 3B«--0«)a«9*fiij»LTH 

^B^©K»SS*c<fct)StE9*CfRi»T*fi[L, Sffi9<£> 
PGffi*C/V-.n yS/af^2 1 2*ffU*«-5o C<9*£ 
^9Oaffi*C#ft^«^j!ffl!|0«6ftS o 

[0109] m?tlt. im*tt#ji2 1 3#«frr 
^m^<Dmm^yy\cx^x^^-7,2 1 s^s 

-^2 1 2©±lC»&S*US. WJti/^-7^af 

-72 1 2(Dumht^\mmh, mmm^m^tirc 

^(7)M~z r >af-y2 1 2tfIfi9©ailcffL 

MTH»#J*«*n£E*tiT»<g|*Ktf5tu ^n££*> 
fcS4E9®CTfc!t*StiS. BWffJiUTtt, fu*EL 

[0 110] C<D&?*/*i--—y5s3.£mffiffl(Dmft% 
S*E9©Hffi^ffifcHoTfforc»x ffbf*»*«« 

»*5 2*»B«*, EBE««8^fe5— 0<3Da«9* 
UnLTlBlfeZltZo fit, |RiaMi:LT/^--y^aL 

»BJgj«*-w/^2 l 0J^^gp^T^»m4. SO^ 

[0111] ±ffiittW^S«?-Sct-p*c:. ^--^y->^^ 
iifIMftyM-2 l 0*4, M--«r>a^WJ 

to^^*ra^*cfr^(o-e. &mctt^T*m&&ft± 

ITMo SS. ccd^co rp^*cj i:*4, ;^r> 

m®fc *4 mmc % r^m ti±^ N $ ^*c *4 
micnt>ti%m&ttt^tSo *fc. *sw«g«t?*4. 

50 flR<. C^TfcfiK&'r-rX*o«Ji*c:jtiKT?*5o 
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CO 1 1 2] ZMQtpT-ft "?Ct 

2 1 2 tm&9<D&mt<Dffl<DBmj]tf±fs.tp?)m&& 

t> & < & 3 ft ft. A-zy^2 tfjiJiKJ i: & 3 sna* 

[oi i3] *$mmf&<?>mi&it. c © 

©P^tcismS'J^A 0 &t? c tc J; oTiSfiJ*/^-- -y > 

9 'soJMf #«SS ic T* £ 5 i: v > a ftKtfft 6 tU5 . 
[0114]^ ±caBSBB«"Ptt, 

IfSia^TffoTt.J;t,\ BP'S. <yi/aL*ii 
»JW&8*-*:"t— 2 1 Ortfc, 01 3»c*Vr<fc5&i& 
lj§2 5 2&tffc-*2 5 3%StJ«J;5KLTfefit''. 
X Zf ls-m\C <k o Tjftlt/f ©f&SJ&fT-s T & £ 

2 i ortteW»**«». ««ijfe:»*»bfta»a«i!««# 
[0115] *gi5§wo^E«*ss)g.««o^«fe 

<r>s. ep^s c<omsmmT'it, a.\c%it-? 

^>9t 3 * U — - 8 8 *'8S» StlTVS &X'3b 

S, ^U-ay^?g8 8t±, /?--T>aftV^- 
2 4 2rtT'/S— -V>af- 72 4 2 £^ U— — V^'f 

[0 11 6] s*i~—y~>3.T— 72 4 2<0mffi\C&, f>3 

*fT a £ , ?§»fc>iitf «« 9 (ommmm lt# s l t 

— — >y >> a fc: 5fcfc o T/^-- y -> a r-^0*I% ? U 



(17) #12 0 0 1 -2 1 66 33 

S/ a ^- 2 4rt»cS8^enfc-f*>tr— 8 
1 -<*1/Z-L.ms 8 1 
{ftf&&8 8 2 ^A^&^lcMASnTlr^S. 
[0 117] 8 8 2«7;l/dTy^XttKig 

A'x^tstoTfeo^ -Y^-ve-Aas8 8 i ay 

—72 4 2»cfig«-rS±3»c*oT^S < , -^3}-Vlf-2* 
©Alfifx^Jl/:* 1 — ti 2 5 0~6 0 0 e V, — yi/x. 
JO f-^2 4 2 ^\<£> A#tffUi 3 0 — 4 Q8m&tir%Ct 
iSk -f*i/e— Afc**^— ^r>af- 
72 4 2©«flWTOHi:ft*fc*fcl: N *aJix^;U^-^ 

A<0H8W^* — Vt±. if&bVV- r.T>af-72 4 2© 
Hg^l^UA^n^tJ^b^^SSs S3Ftf3 0mmS 
atOJa^S^Bfcf*. «x ^*i/e-.WR8 8 1 ttx 

[0 118] ^-y->a.x— 72 4 2 legate ft/cl' 
20 ^-VtT— Ali. /%— —-yisjiT— -?Z 4 2©«ffi«C#ifiE 
f *?5»ftK*9Peabfct)IW-3/tt) LT(jt*t8. c 

. ffioastcj? uwe.tiT^---yi>'a^ff^n5c c 

Ofci6s ^-^.-y>it-y2 4 2#«£|£U7Uf£$5jH 
-<^y\f.-L\n^/%-—yi/o.y—7z 4 2<5i 

^2 i 2©«ffi*^u— =y^r**^ic-r acttpj 

hIT'SSo 

[0119] ^?ki, -f>7-fySlfiffl^lo5^<D 

ft-sTbVS. RP*. -"30ft8»i«ttO«KSI8 1 . 2©# 
^? (Cj&o TMOSSftV^- 10-17, 20-2 
9«t»R?tU >t<D--D<Dm£m 1 , 2^0*<*^Ht8 
3 lc» o Tg« 9 **SUcia D WT c i: * < 

^o T'iSM-rs^fflD4>-> h 6 3awte,nTi/-«5c 

[0 12 0] fl8^!SS«Offi3MK 1 »c»oTttR<t>*a»*- 
•^V^-l 0-1 7«R(tx lC»oTa««» 

a 5 i s«««p^5 i flbdnan 

T, XS^-i'^A-1 0-1 7©ft%t,oi?<li7 
ttSfc, JSjMKlO±m*^<«:oTLSdo 01^ 

50 2ISSlT-Hl£tlfc^a^S<*S„ CtOSB^O^ 
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33 

[0121] 3**M»g«w)»Boj:5^ zzicmvm 
©£*®«**ft»s 

[0 12 2] ^SIBBS^©* 
JB-TSEBtK ®ffl*W#gT'«So (SS> iS5t?S2^c,5<D 

to l 2 3] tt. rjK«e®rV:**SBiSBJ 
«*fct>*^tr. ffliffcfe^t^ rotates 

[0 12 4] 

*osj£x«w*« 1 7 75s 2 o^M(ommicxni£. 
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^ns©-e, ±ra»**fr£ &»*:»< wens. *fc. 
»#*9iB*o75rtsxa:iji*a2 5fa*g^Bfc<fcn 

^ 1 0«*©*j* XttW*« 26feL<li27 

Btc ititf, 7->ai: MtJW&S fc*WfcX« 
sfcigi iie«©*H6X«il*«2 Sfa^^fit.tn 

-5 p fc«fcs«go«E«D?s«i««i»±sn». Sfc, 

JUl 2lEig<0^xaig^2 9fSiS<0SB{i: < fcn{f, 

wnac^tfiHLftiBUBwjwiiijsn*. m& 
mi 4fs^<o^ffixaM#S3 1 e«osbic in** , 

3 2f2«©^stcj;titf. mmm&f$.m, musuwzfuz 
e»{dg<#?,n5. a^«2 2fB«ogB^J;n 
bmzz tix ?v--v ?zti%±, umsmm- + > 

& y^X^T^^v^tcfcoT^y-^v^ 

8S(c^o T«fi***fcBt K> Bit C £ * < M^Xim 
2nS©t?. ^B^tt«fi#®iK^^tlf3Hii*?-B-S 
Ci:%<, £.K>2><o>n'£* J rl'^-ikVmx*ZZ>* C 

<ofcib, &t)&<<DZi!m*m&'px-m.i.xfto£o\c 

[01] ^Ig^wflSS^tc^s^KSSx-fX^Si 
ig^B<?3¥®«[lllS@T-*S„ 

[@2] 0 1 \c^tmmicmf^m-Mm.unm5 1 r 
[03101 \c&-rmmict3ttzm-mm&t$m5 1 & 
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ess] 01 tc^-raniMf^fig^^>^- 1 4 comm.* 
[0 6] 01 \c7rs-rummttmi-*>^- 1 

[0 7] iltOTtl- ?l> — — -yf=f-^i//%— 2 2<£> 



3(5 

l 2 yijk-hft^- 
l 3 Ttt»f&«*-*:"*- 
i 4 

1 5 mmmttfH?-*^^- 

l 5 0 y^XvjgfiK^ 

1 6 

1 7 #IrHS&^*V/<- 

2 »=f 



2 l 

[08] 01 lof^r^'j-zvyf 3© 22 m-^'J--^if^^^^ 

[09] @ 1 (C^t/^'y^af t>/^-2 4<0M 

[010] 09 tc^-r @*b«w 8 <Dm&.ttniTvmMm 

0T'«So 

[0 1 1 ] 0 1 o (c^-t^mk- 8 2 1 ousfiiS^-r 

JES0T'^So 

[012] 09tcj*-fi?Lttw-R2 4 T%mm-$%mm 

fi«8 7 <?3^^^-rffl!)ffi8PS0TS So 



2 3 I-*'J-^>^ftVM- 

2 4 /^--T>if+y^- 
242 /<— ^.<y>3.7 L — y 

2 5 «BJig^tV/<- 

2 6 ^Jaa^+v/ 5 ?— 

2 7 fi^^+WV- 
2 8 7>D-KD-^ftV^-. 
2 9 TslRl^^-V^^- 
2 00 ^'J-^V^f+>/t- 



[0 1 3 ] 0 1 tejjvm?iMBBj**-Y om& 20 2oi u— y-sasi 



[01 4 ] 01 teni-rr&mw?-* 2 6 om^** 
[015] *ffi¥m(om-onmBM<DmfmmT'f x 

[016] *SB^QJffH0*mttaft^S7V x 

^^)^iB<75±sa5^-r0T'fe5o 

[017] ^^©^ra^SfiJg-^lK^fE^x^X 



2 1 0 /^---y^aMiimS^fiK^-v^^- 
2 1 1 J#§^ 

2 1 2 ^-r-y->if-^ 

2 1 3 .aHHN&ftA. 

3 SgHJSSSSS 

4 f—YW? 

5 1 fg-»g£5&* 

5 2 ar^sfifiHM 

6 1 «3£ffin#-y h 



[0i 8] *mm$<Dm^(D'$mBmv>MmzH7 : '{ x jo 62 (aiRfflp^-yh 



[01 9] X^—>V^cov->Ta^-rS0T'feS, 

[ItF^ittW] 

1 ISSUES 

1 1 n— Fayj'ft v/S— 



6 3 gSffln#7h 
8 0fi^^ 

8 8 

9 Sffi 



II 0] 



81 

811 a I 
83 / -EL 



B21 
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